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PREFACE. 



I AM sensible that the first use which 
I ought to make of this preface, is to 
apologiBe for troubliog the world again, so 
soon after submittiDg to its jadgmeot my 
observations on The Primary Argument of 
the Iliad. The best apology which I can 
offer, is the assurance, that neither of these 
tracts has been newly or hastily taken into 
hand ; but, that they have lain by me for 
many years, and have been occasionally 
revised, extended, or curtailed, according 
as later materials have fallen in my way. 

When Varro published his treatise upon 
Agriculture^ he alleged ; ^^ annus octoge^ 
^^ mnus adm&net me^ ut sarcinas colligam 
antequam prqficiscar de vitaJ' No one 
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of common sense, will wait in the expect- 
ation of such a monitor. Short of the 
term of the vivacious Varro, every re- 
flecting person will be sensible of a period, 
in which it is prudent to begin sareina$ 
colligere. This motive has induced me, 
to allow treatises, upon subjects so widelj 
different, to follow each other so ^soon ; 
and I request, that the same may be 
favourably received as a general apology^ 
should the present tract not be the kust 
thus adventurously put forward. 

With respect to the argument of. tiie 
present work, it is my wish, not to7an^ 
ticipate it in a preface; but, to leave it 
to unfold itself to the reader in the p^iisal. 
I shall, therefore, only briefly and sum^^ 
marily state; that the First and Second 
Parts consider, severally, the doctrines of 
the Mineral and the MosaicaJ Geologies^ 
concerning the mods of the jirjst format 
tifms of this terrestrial globe ; ^nd, that 
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the Third Part coknpares the doctrines of 
both Geologies^ relative, to the mode of 
the revolutions which this globe has w^r- 
gone. The results of these investigations, 
will be found combined in the Conclusion^ 
with which the treatise is terminated. 

I have endeavoured, bj keeping the 
argument simple and compressed, to avoid 
all superfluous dilatation and digression; 
in which endeavour, I hope I shall be 
ibund to have succeeded. It was origi- 
nally designed, and it has been solely 
prepared, with a view to such earnest 
and sincere inquirers, as may be anxi- 
ous id relieve their minds from per- 
plexity, or to disengage them from error, 
concerning the important subjects of 
which it treats ; and to advance^ in the 
prosecution of the truth respecting them, 
as far as its principles^ actively pursued, 
are capable of conducting them. Such arf- 
vanccj is frustrated by the practice which, 
in similar discussions, has too frequently 
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prevailed; of maiDtaioiog.^ constant skir^ 
mish with cavillers and, 9QphiA|s> whose 
policj it is to challenge a perpi^f;uai warfare 
on the road, in order that it might not be 
travelled to the end. By yielding to that 
stratagem, we contribate to the attainnient 
of one great, end of infidelity. Whereas, if 
we wilt only resolutely set forw?n"d, an4 
{)ursue our progress under the safeguard of 
u sound and powerful principle^ we may se( 
all adversaries at defiance; and, by p.r^s«- 
ing on to the utmost extent to which that 
principle will lead us, we shall at length 
arrive at the term, from which it w^ the 
design of the adversary to preclude us. It 
is a weak system of tactics, which, in an 
enterprise of great moment, would stop to 
engagie with every hovering band that at- 
tempts to harass the march ; while, at the 
same time, there exists a cmucioumess of 
force^ sufficient to accomplish the enterprise 
in spite of all opposition. 

To those among the opponents who 
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cherish a general regard for truths and 
many such there are, the manifestation 
of the Sacred Truth which we shall have 
gained in their despite, will operate with 
advantage; and they themselves will thus 
become benefited by the resolution, with 
which their arras shall have been slighted, 
and their opposition disregarded. With 
respect to all other opponents ; as we can- 
not entertain the hope of serving them by 
our success, so neither shall we suffer our- 
selves to be interrupted by their opposi- 
tion : — obturatd aure transibimus. 
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CHAPTER I. 

The character which unfold themselves to PART I. 
our view, in examining the substances of this 
^obe, point out to us some period, or periods, 
in which the order of its structure sustained 
violent agitation and alteration. In every 
part of the earth we encounter unequivocal 
evidence of disruption, subsidence, and subver- 
sion of its hardest and most solid materials; 
and we discover remains, equally unequivocal, 
of organic matter, both animal and vegetable, 
involved and deeply imbedded in other of its 
materials, which are soft, or which must have 
been so at the time when those foreign sub- 
stances were imbedded within them. Monu- 
ments, so wonderful and so important, have 
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naturally stimulated the curiosity of man to 
inquire, and to endeavour to ascertain, how and 
when those amazing effects were wrought in the 
substance of our globe. 

An extended investigation of the same cha- 
racters has led to a further observation : that 
those foreign organic substances are not found 
indiscriminately in all the materials of which 
our earth consists; that they are found only 
in one order of them, while in another order 
they are never found at all. This remarkable 
fact, well established, has given occasion to 
a division of the materials of the earth into two 
general classes, distinguished chiefly by the 
presence and the absence of organic fragments ; 
and, since it has l?een observed, that the mater 
rials in which those fragments occur, bear, in 
general, the appearance of sediment deposited 
in water; whereas, those in which they never 
occur wear a crystalline appearance; their 
respective formations have been reasonably 
ascribed to difi*erent immediate causes. And 
because those which appear to be sedimentary 
are observed to be deposited upon those which 
appear to be crystalline, i\k^ latter, wjiicb sus- 
tain the former, are with equal reason assumed 
to be of a more ancient date : and from hence 
aU the mineral matter of this globe has been 
distributed scientifically into two principal 
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divisions, entitled primary and secondary; the PART I. 
^rst of which comprises the crystalline matter, 
containing no organic fragments, of which kind 
are granite rocks; and the second comprehends 
the sedimentary matter, in which alone those 
fragments are contained — such are, calcareous 
or argillaceous earths containing sea-^shdls. 

An intermediate or transition class has of late 
years been introduced, with much accuracy, 
between the two ; comprising mineral masses 
formed of the conglutinated fragments .of dif- 
ferent primary rocks, but raorely enclosing any 
organic fragments — such is that species of 
rocks which is called pudding-stone. 

In this general distribution of terrestrial 
matter, the primary class, exhibits to us the 
mineral matter of the globe in its primitiye 
formation and texture, previous to the existence 
of organized beings : the intermediate class, ex- 
hibits the same matter in a state of extensive 
fhtcture and disorder, in consequence of some 
violent fotce exercised upon it ; and the secon- 
dary class, indicates the universal subjection 
of fiiineral matter to the dissolvent quality 
and mechanical action of water, subsequently 
to the e^vistence of organized beings. From which 
general diversities, the intelligence is naturally 
led to apprehend corresponding and succeed- 
ing periods in the remoteness of time. 1. The 



A COMPARATIVE ESTIMATE OF THE 



CHAP. I. 



PART I. period, of the beginning of this terrestrial sys- 
tem, when it received its jftrst mineral formation. 
2. The period, of a violent disruption and dis- 
persion of part of the mineral substances com- 
posing thoi^rst formation; and, 3* A period, 
of the general destruction of animal and vege- 
table life ; and of the occupation of our present 
earth by the waters of the sea.' These several 
characters, unequivocally marked, and of late 
years observed with peculiar ardour and appli- 
cation, have excited the ambition of science 
to investigate, and to endeavour to detect, 
the mode hj which, and the times in which, 
those several classes of matter received their 
respective sensible formations. 

The particular science which undertakes to 
l&y open to us these profound historical secrets 
of time and nature, has received the denomina- 
tion of Geology ; a science, whose pretem^DB 
are of the most exalted and comprehensive 
kind; since it extends its view to the com- 
mencement of time, and embraces within its 
scope the origin and revolutions of all terrestrial 
matter, mineral, vegetable, and animal. To at- 
tain to the certainty of fact, in these important 
particulars, is to arrive 'at an universal principle 
of truth, diffusing light and distinctness over 
every object of human contemplation ; to be 
seduced into error respecting them, is to be*. 
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t^ome invdved in an nniversal cloud, spreading part l. 
obscurity and confusion over every object. — 
It is evidently, therefore, of the very highest 
concernment, that, in seeking for that certainty 
of factj we should make choice of the guide 
competent to conduct us to it with the most 
perfect security. 

Unfortunately it happens, that two guides 
present themselves to us, at the outset of this 
pursuit, to importune and claim our ccmfidence, 
which two guides are directly contradictory to 
each other; so contradictory, indeed, that 
whichever of them be true, the other must of 
necessity be absolutely and fundamentally yjy&e: 
these are, the Mineral ^uA the Mosmcal Geologies. 
The iattet of iiiese, is of very great antiquity ; 
and rests its credit, for the truth of the histo- 
rical facrts vvhich it relates, upon z, record pre- 
tending to &vine revelation ; and acknowledged 
as such, by the uninterrupted assent of some of 
tine best and wisest of mankind, for upwards of 
three thousand years. The former, is of very 
recent origin; and can hardly be said t6 have 
existed, in a state approadiing to maturity, for 
liiuch more dian half a century. This guide 
does not, indeed, pretend to oppose any record 
to that 6f the other; but it aspires to esta- 
blish a series oi historical facts, by induction 
from chemical principles newly discovered, which 
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PART I. it affirms, disclose evidence of truth superior to 
CHAP I ^^y *^* ^^ presented ia the prof essedly historical 
document, and which must, therefore, qualify 
the credit which that document is entitle to 
receive. 

To extricate themselves from the labour 
and embarrassment of choosing between two 
such different and adverse parties, some in- 
quirers have attempted to employ them both; 
and with that view . have endeavoured, by 
various schemes of accommodation, to effect. a 
reconciliation between them. . But, the result 
has always been, that which must ever attend 
measures of undue compromise and conces- 
sion, — perpetual inconsistency in the progress, 
and ultimate failure in the issue. There can 
be no real reconciliation between positive con- 
tradictoriesy no compromise between truth ^Si<di 
falsehood; and therefore, since the generality 
of inquirers have exclusively followed one or 
other of these two guides, it is manifest, that 
one division of them must have been drawn 
into an; error of the most extensive and in- 
jurious operation: for, as Cicero long since 
-pronounced, *' labi, err are, nescire, decipi,,et 
'' malum et turpe ducimus;' and there are few 
subjects on which the force of this maxim falls 
more heavily than on this. 

In this dilemma, there is only one course 
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which wisdom will couHsel, or reason sanctiQii ; PART L 
and that is, to bring the pretensions of the 
two opponents fisdriy to an issue, by iq[)plying 
tiiem both to some common and agreed test, 
by the decision of which we may be Able to 
ascertain the validity of each, — and thus, at 
length, determine conclusively, which of liiem 
is true, and which ia false. 

And the task is not so difficult as it might 
at first sight appear, from the voluminous mass 
of geological disquisition, the intricacy of the 
subjects which it embraces, and the hard 
^words with which it has entrenched itself. 
We have no necessity to embroil ourselves 
with all the multitudinous details of that dis* 
quisition: we need only to extract the root, 
er fundamental principle, on which the bodies 
of the two geologies severally rest ; to apply 
each to that common test; and afterwards 
to abide by the one whose superior validity 
shall be established by the authority of that 
criterion. 

To extract the root or fundamental prin- 
ciple of the new geology, is become a very 
easy operation, in consequence of the sys- 
tematic order which it has at last acquired. 
It has now assumed a form of complete sym- 
metry; and presents itself to our view in the 
unity of a well-compacted structure, with root. 
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PART I. trunk, and branches. We have, therefore, only 
to direct our attention to the root, . withbut 
pursuing the process of the trunk, or the rami- 
fications of the branches : such as is the quality 
of tbis root, such also will necessarily be that 
of the process and ramifications which deiive 
their substance ^nd vitality from it. 

Although many skilful and eminent writers 
have contributed their assiduous labours to the 
edification of this science, yet it perhaps owes 
its fairest and most finished form to a recent 
French geologist, who, in the execution of 
his elaborate work> has displayed equal ability 
and integrity of mind. For, although he has 
applied the powers of a superior genius to 
advance the progress of his science, and al- 
though he has given tp those powers all the 
impulse of an enthusiastic ardour, inspired 
by the grandeur of his subject, yet he has, 
at the same time, affixed to his treatise this 
honourable and upright profession : " My sole 
'* object is to propagate the truth; and I should 
^^ see with satisfaction any work which should 
** establish it, even if it should overturn any 
" of the assertions which I have believed, 
" or which I still believe, to be true, It was 
*' not a desire to maintain or to gain converts 
'^ to a system, that induced me to take up 
my pen. I positively adopt none; and if» 
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^* in, treating of mineral masses and strata, PART L 

'^ I appear to follow an hypotiiesis with respect 

'' to the mode of tkar farmations^ it is, because 

'' such a method of proceeding appeared to 

** me simple, and well adapted for representing 

** facts, and connecting them together : much 

*^ in the manner of those philosophers, who, 

*' though they are not convinced of the exist- 

<< ence of a magnetic fluid, yet suppose it, in 

*■ order that they may be the better able to 

^< describe what takes place in the different 

^^ phaonomena of magnetism ^" 

And, that this profession was as sincere 
as it is positive, this respectable writer affords 
many proofs; and especially when, though 
attached to the Neptunian geol(^^ of Werner, 
he yet relinquishes its doctrine with respect 
to the cause of the basaltic formations of 
Saxony, in these terms : — *' The fectis which I 
^- had just witnc;9sed spoke too plainly; the 
^* truth was too manifestly exposed before my 
*' eyes ; I must either have absolutely resisted 
^* the testimony of my sight, not to perceive 
** it, or that of my conscience, not to declare it*." 

To such a dissertator we can, with confi- 
dence, address an argument which equally seeks 



' B'AuBUissoR, Trmte dc OSognwiCf torn. i. Disc. Prel.^ 
p. 17. • l\}. torn. ii. p. 603. 
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PART 1. for truth ; nor shall we think it necessary to apo- 
logize for the earnestness with which we may 
deem it requisite to conduct it. The disciple 
of Werner^ who holds his mind in tiial state 
of subordination to truth, that he is at all times 
ready to pass from the Neptunian to the Plu- 
tonian scheme of geology, if the latter can only 
exhibit proof that the balance of reason weighs 
on its side, must be equally ready to surrender 
the mineral geology altogether to the Mosaical> 
provided that the latter should be found, after 
a trial of their respective authorities by some 
common conventional standard, to be that which 
can best sustain the test of the criterion. 

Now, it is not difficult to find such a cri- 
terion, because- mineral geology itself proposes 
one for the trial of its own validity, and the 
Mosaical geology consents to submit itself, 
unconditionally, to the same: so that the 
whole operation will be reduced to the simple 
process of applying, successively, to the same 
standard, the root or fundamental principle of 
the two geologies, with respect to the modes 
of the primary and secondary formations of the 
mineral substances composing this globe. 

The test to which mineral geology appeals, 
is the reformed philosophy of Bacov awJ Newton. 
.Our object will therefore be, to ascertain 
whether the mineral or the Mosaical geology 
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can best /endure the trial of tiiat test And, PART L 
since the former^ which challenges the trial, 
is of very recent origin, whereas the latter 
is of very great antiquity, it will be in pro- 
priety and order, that we should bring first to 
the test the quality of the new pretender. Let 
OS therefore inquire — What is Mineral Geohgy ? 
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PART I. Mineral Geology, as it is properly cha- 
rsbcterized by Cuvier *, or, according to a more 
recent denomination. Geognosy, is no other 
than mineralogy y or the science of minerals; 
determining the mode of the first formations of 
the mineral substances composing this earthy 
and the mode of the changes which those sub- 
stances appear to have subsequently undergone. 

That this is a true definition or description 
of this geology, is attested, both by the state- 
ments of its teachers, and by their reports 
of the history of its origin. 

" The principal object which geognosy has 
" in view, (says the able writer from whom 
" I have just quoted ^) is, 

" 1. The knowledge of the mineral masses, 
" or rather of the different groups or systems 
** of mineral masses, whose assemblage com- 
" poses the solid portion of this terrestrial 
** globe. It considers the mineralogical com- 
** position, structure, and extent of each of 
** thesis systems. It treats of their reciprocal 



Cu vipR, Theory of the Earthy sect. 22, p. 67. I Tom. i. p. 1. 
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'' dispositions, of the circumstances of their PART I. 

" superposition one to the other, and of the ^„Tr"„ 

" different relations subsisting between them : 

" . Secondly ; Of every thing which relates to 

" THE MODE of thei?' TinST FORMATION : And, 

"Thirdly; To the changes which they 
** have. undergone'' 

In this exposition, the first article describes 
simple mineralogy ; the two other articles de- 
scribe the same science converting itself into 
mineral geoU^y. 

If we consult the historical accounts of the 
origin of this science, as they are delivered by 
its professors,, we shall find that they exactly 
answer to the preceding description. They 
relate, that the expeirience which had been ac- 
quired in a long course of mineralogical practice^ 
the numerous observations which had b^en suc- 
cessively made by a series of able and acute 
mineralogists^ and the light diffused over mine- 
ralogy by the improvement and reformation of 
chemistry, engendered an ambition in succeed- 
ing mineralogists to advance beyond the mere 
investigation of the actual properties of minerals; 
their description and classification; and to 
endeavour to detect, by mGdXiB oi physical prin- 
ciples, the mode by which they were first 
formed, and by which they were afterwards' 
altered in their, circumstances. And it is this 
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PART I. new and extraneous exercise of mmeralogy that 
properly constitutes the new science, which 
is called mineral geology, and which exercises 
such exalted functions at the present day. 

Thus, both the description of this geology 
and its history, as delivered by its most dis- 
tinguished and zealous conductors, confirm the 
position ; that it is no other tlmn swysle mine- 
rahgy, or the science of minerals, pretending 
to determine the trtah, in two remote and 
extensively important facts pertaining to the 
history of this globe. 

The first thought which' a consideration 
of these pretensions awakens in a reflecting 
and reasoning mind^ is dns question: — Can 
mineralogy be competent to determine, by 
means of physical principles atone, the matter 
of fact in those points ? For, tiie proper sfdiere 
of mineralogy is confined to the characters and 
qualities, that is, to the actuai sensible phtt" 
nomena of mineral matter ; and can actual sen- 
sible phenomena alone supply the m^lEms of 
determining, with the evidence which sound 
philosophy and sound reason dematnd, the cer-^ 
tainty of the two past facts in question ? 

To this doubt it thus replies : that it is com- 
petent to determine these two points of fact, 
and with the evidence which reason and phi- 
losophy demand; that '* the happy revokiHon 
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" effected by Bacon and. Newton in the studies PART I. 
** of the natural sciences, was not ej^7iendsd in the 
" science of geology until very late ^ ;" but that, by 
employing the method of induction from ** ohser- 
'' vation and sound principles of physics, by the 
*' rules of an exact logic^,'' introduced by that 
happy revolution, and adhering to the rules 
taught and practised by those great teachers> 
it is able to reason from the sensible phanomena 
of mineral matter, to the mode of its^rst forma- 
tion and of its subsequent changes: and that man, 
'* who has weighed the planets, and measured 
*' their distances, may presume to trace the 
*' operations by which the surface of the globe 
'* was arranged ^J^ 

This is the test by which mineral geology 
desires that its own validity should be tried. 
Let us, therefore, apply our close attention, 
wWle it professes to instruct xis upon these 
two heads by the rules of " an exact logic, and 
^' sound physical principles;'' and let us first 



' '.* Llienretise revolution, que Bacon et Newton avaient 
<^ opirfe dans T^tude des sciences naturelles, ne se fit ressentir 
*^ que hien tard dans celles de la giologie/' — D'Aubuisson. 
Vise. Prtl p. 3. 

^ ^* L'observation, les principes d*une saine physique, et les 
** regies d'une exactc hgique!* — lb. p. 36. 

* Comparative View of the Huttanian and Neptuman Si/stems 
of Geology, f. 2, 3. 
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PART I. hear it upon ihe^rst head^ viz. the mode of the 

chap" IT w/^^^' ^'^^^/^^^^^^^wtf ?/^'^^^^'*/ comparing 
it with the standard of Bacok and Newton. 
The issue of the Jirst comparison, will pro- 
bably determine the degree of authority which 
it is entitled to command, with respect to 
the second head, viz. the mode of changes, or 
revolutions. 
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CHAPTER III. 

PART I 

** Formations, (in mineral geology,) are the ' 

** different assemblages of particular rocks, or chap. hi. 

** soils, in which one and the same species 

*' eminently prevails. — These are the true 

** unities in the mineral constitution of the 

** globe ; the determination of which is the 

** great object of geognosy \ — First formations, 

** are those mineral formations . trAicA preceded 

!* the eanstence of organized bdngs^'' 

2. " In considering the globe in its entire- 
** ness, and in fixing our attention upon its 
** figure, we shall find, that it is exactly such 
*' as ^ fluid mqssy endowed with similap motion, 
'* would hare assumed; and we shall be imme- 
* ' diately aware of its primitive fluidity *. '' 

3. *' That the surface of the globe has been 
^^ in a fluid state, is established by very ample 
'* evidence — which extend to the whole sur- 
'^ face of the earth, and indubitably prove its 
*^ former fluidity*.'' 

4. ** There is a great class of rocks which 



■ lyAuBUissoN, torn. i. p. 322, 3. * lb. torn. ii. p. 3. 
» lb. Jntrod. p. 3. 

* Compar. View of Hutt, and Nept. Geoh p. 4, 5. 
C 
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PART I. " lies under every other, but never over any 
** of them; it is, therefore, the oldest^ and, 
'^ as &r as we know, ihe first formed. It is 
^' denominated the frimitwe elass. The rocks 
** belonging to this class have a crj^staUmc 
^' appearaaee, haimath^, that they have been 
'* fredj^t^^edfrom a state^ofeh^mcal^ekUion^'* 

d. ^* Crystallization^ is the arrangement of 
" tihe particles of a body in a regular detJer- 
•* minate form ; and it necessarily implies a pre- 
^ vioHS state ofjhid^, which would aUam these 
^' particles to arrange themsehes^ in positions 
'' necessary to produce these forms ^'' 

6. " As we advance towards the lofty sum- 
'' mits of mountains^ we arrive at strata, whose 
^* cfyst6\!^KtioBL shows that th^^have been fbrmed 
*' m afimd^r 

• 7. '^ The superficial parts of the Mrth, at 
^ least to a certain depdi, must have been 
*^ originally in a soft otfhddBtsitek This fhct 
^' is inferred from the shape it at present ^dii- 
'^ bits ; which, as astronomers tdA us, is that of a 
^ spheroid coff^pressed at the poke. This i^ape it 
^ evidently could not assume^ wsieM to a c»tain 
" depth its superficial parts were in a soft and 



' Jamssov's Mineralogy, vol. iii. p. 67, 
» Comp. Fiew of Hutt. &c. p. 4. 
• GuTtER, Theory of the Earth, S 7. 



IIINEItAL AND MOSAICAL GEOLOGIES. 10 

'^ liquid stet€.-^The BquMity thM ffifm to PiSar t 
" dri^ in the mote 8U|»erficial i^ffe of thiB tflttbe, — ' 
•' comprehenaidg tftose that are^ liow most ^^ ^^^ ^ 
-^ solid; wM#5f have proceeded, eicher frorh 
f^ igneous fiishn, or solution miMter^'" 

8. '' The differtot masses at)idsttata,irtlich 

*' compose the minefal shell of th)e^ terrestrisQ 

*' globe, ft^re b^n fluid: the fact i]s not <Jon- 

*' tested, it is incontcstabk *. '* — *' The spherdidil 

*' figiire of the earth is a proof of its original 

^^ fluidity: this important conelusibft wass^flcre*' 

" disp^ed; Ifie Ottly c|tiestion haft b^tf, nHftfther 

^' the fluidity #as>the effect 6tflre'otwia^\'" 

^: '' ft is beyond M dCVtbt ; 1. tha« the 

** mineral nifiisses \^hich <*»m|>ose tlitf <»ui^t 

** of the gibbe' httoe bmt fluid. 2. It iB" not 

'* less certain, that flite flnidity of seMUHai^ 

^ fbrtttatioikS was* aqtitbws ; an* thtff thfey Were 

*' fbrmed in the btfsorti df the a«a» hYU 4mj^ 

** of sedithents; whl«ll s\iccfeS«yeIy dtij^tea 

^"^ th^^eltes one trjibn' the other. 8. ThWf the 

•'' itt^liSibteattff fawJtoWftdtaWe (fimmm ofltfU 

^* sic&ndat'y tb the pimUif)efofmmoAs^ iikaieatfe 

^' an amOdgMis ntbdit offormiaidfi'ih'till\--^»^xAh 



* Kirwan's Geo(. EssaySy p. 7^. 
« D*AuBCJi5»0N, i. 379, 380. 

' Jamsson, iii. c. 5. p. tO. 

* D'AuBUissoN, i. p. 388. 
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PART I. " very distmguished natural philosophers have 

' „, ** lately contested this mode of formation, (viz. 
CHAP. ui. -^ ^ ' ^ 

" ihe Neptunian, or hy the action of water^ ; and 
*^ have endeavoured to substitute for it ^another, 
" (viz. the Plutonian, or by the action ofjire) ; 
*' but. these anomalous theories appear to be 
** mere oscillations, which the progress of our 
" geological knowledge experiences in its po- 
" sitive progress towards truth^'' 

10. '^ The first essential step which has 
" been made in this course of pursuit, has 
'' been the general conclusion deduced from 
*' the assemblage of facts, after a long course 
** of observations ; that all the substances which 
" compose our mineral strata, mu^t have ori- 
** ginated from chemical combinations in an 
*' aqueous liquid*. — ^There was at first, upon 
*' our globe, neither menstruum nor solvend; a 
" confused assemblage of elements — un assemblage 
" confus d*6lhnens — formed itself in a liquid, of 
*' which water was the basis; and it is from 
** this first mixture that all substances whatever^ 
** which engage our observation or experi- 
** ence, successively formed themselves*. — 
** All enlightened geologists now agree, that 



* D'AuBuissov, t i. p. 389. 

• Db Luc, Lettres OSologiques, p. Ill, 112. Mb. p. 120. 
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*' all the substances which compose our strata, PART 1/ 
" must have been, at one time, contained in the 
** same liquid; from which they were succes- 
*' sively separated by a chemical process^. 

11. " T\iQ primitive soils, whatever was the 
" mode of their formation and consolidation,' 
** were not formed or consolidated at the sanie 
*' instant : iliexe was necessarily a succession of 
** time^J" — " Let us carry ourselves, in idea, to 
** the Jirst moments of the formation of that part 
" of the globe which is known to us ; that is, 
'* of the thin rind or crust which covers our 
** planet. — At that epoch, the part of the globe 
" which was then actually existing, was like 
*' a kernel surrounded by the elementary prin- 
*' ciples of the minerals, of which its rind 
'* or crust is now composed. We can rq)re' 
** sent to ourselves these principles, as suspended 
*' in a vast dissolution, whatever else might have 
** been its nature*. — This chaotic ocean * — 
** or, * original CHAOTIC ¥lvit>^,' -^wery different 
/* from our present seas, contained the elements 
** of the primitive earths. In obeying the laws 
** of the affinity of composition, they coalesced, 
** and grouped themselves together in different 



* De Luc, lb. p. 384. * D'Avbuissok, t. ii. p. 4. 

* D'AvBVissov, torn. i. 270. * lb. 355. 

• KlRWAN, p. 11, 
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PART I. '' Hianners; aod t^ thus produced the in^ 
tegral molecules of the different minerals. 
Tbi3 was thejint, or chemical structure. 
12, '^ Causes tvhich are unknown to us, 
^' having o<xasioped the precipitation of these 
" molecules^ they successively (fqmited thpn- 
'^ selv^, ¥oitwg J>y the laws of the affinity of 
** aggregation; and they fbrjfie^ jour minerals. 
f' Frofti tlu§ second or proper mneralogicai 
'^ structure, are derived the different particuT 
*^ laritjes wbicl^ miner^ present to us ija their 
"' texture ;an4 fracture. 

13. ^^ 4' lengthy Ae minerals formed, by 
f* their assemblage^ the masses or rocks, ^i^ 
'^ the strata or soils, t^ aggregate of which 
^' constitutes the ^olid crust of the ^^pbe. The 
'' disposition of the miAcrals in their masses, 
^' of the masses in their strata, of the strata 
*' in the formations which subdivide them, ^lxd 
" lastly, of the forpiations, with relation to 
^' each other, constitute the geogno^ic struc- 
'^ ture\ 

14. " The Jirst formations were produced 
" by a general cause. We can represent them 
*' to ourselves, as precipitations fron^ an uni- 
** vprsal dissolution, that is to say, from 
;* a dissolution which covered the whole 



* D'AuBuissoK, L 271. 
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'' tenreftxial |^be. But, idthongfa the dkao- part I. 

'' luticm was gtuerpd, it will not follow that 

'^ erery precipitate was such, and that each 

'^ formed originally a stratum which eny^o(>ed 

*' the whole globe. While Uie dissoluttoii 4e- 

*f posited one substance, or one rock, in one 

^ pUce^ it is Tcry possible that it produced 

'* no precipitate of the same species in another; 

V either because ti^ constituent principles of 

'^'the rock were not in sufficient quantities 

" m that part of the dissolution, or because 

^ the causes of the precipitation did not there 

*'^ exercise their action, or lastly, becamae other 

'^ causes obstructed them. In this place, they 

^' deposited granite; and a little further, 

^* mcacMUs sehki, because the elements of 

t^ mka were, perhaps, in a greater quantity in 

^* that part of th^ dissolution which covered 

^ the ktter placed 

16. ^* When the observer enters into the 
** details of the formatwn of minerals, he sees 
^* nothing but precipitations, cn/stallizatians, and 
** dissolutions. The powers which produced the 
^^ minerals, and which collected and united 
*' their dements, w^re the powers of affinity. 
^^ He will not be able to .appreciate correctly 
'' their effects, without a profound knowledge 
" of general chemistry. But he will stand in 



' D'AuEUiftsoir^ i. p. 326, 7. 
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CHAP. III. 



^' need of great reseire and dkcrimination, 
" when he would conclude, from what takes 
*^ place in our laboratories, to that which takes 
** place ior nature. Nature acts upon immense' 
** masses; she has time at her (Hsposai, it is 
^* nothing to her ; and these two circumstances' 
" will often be sufficient to render entirely 
'' dissimilar the efiects of the same agent, and 
" the products of the sai^e cause. — Time; 
'* which has such narrow limits for us, has 
** none at all for Nature ; for Aer, it is as inde- 
" finite as space: both of these exceed even 
** the conception of our imagination \ — It is 
" further to be observed, that we cannot 
*^ flatter ourselves with being able to know aU 
" the. means which Nature employs in her forma- 
" turns; and we are not to conclude that an 
" effect is impossible to Aer, because we have 
** not been able to produce it in our labora- 
" tories ; for instance, we are not to conclude 
that a given substance is undecomposable^ 
merely because we have not been able to 
decompose it ^ 

16- " It will be sufficient to recollect ; that 
the science of physics makes known to us the 
laws which appear to . govern mcAter, and that^ 
by continually keeping befpre our eyes the 



f« 



* D'AuBuissoN, torn. i. p. 241,2. 
» Id, Disc. PrcL p. 30, 



MINERAL Amy KOSAICAL GEOLOGIES. 25 

** phanomena of Nature, and the causes which PABT L 

** produce them; it renders us competent to ap- nHAp"iir 

" prehend and form a just notion of the rela- 

** tions which may subsist between the effects 

^* lae see and the causes to which we are ledto 

" attribute them ; to be sensible^ how necessary 

" this science is to those who s^ply their 

** thoughts to the revolutions of the terrestrial 

** globe, and who endeavour to account for the 

** changes which its sur&ce experiences, or bias 

" experienced \ 

i7. • ** It is principally, I repeat it, the pro- 
** gress of chemistry, that has conducted us to 
" this general conclusion, from whence at length 
" has resulted a solid basis for geology^. — General 
** chemistry, ought here to be our only guide, as 
** to principles; and it is but very lately, that it 
** has supplied us with true lights with respect 
" to these ^" 

Thus, the mineral geology concludes, from the 
crystalline phenomena of this earth, that it was, 
originally, " a confused mass of elemental prin- 
^' ciples, suspended in a vast dissolution, a chaotic 
** ocean, or original chaotic fluid ;'' which, after 
an unassignable series of ages, " settled them- 
" selves'' at last into the order, and corre- 
spondence of parts, which it now possesses. 



^ Id. Disc. Pril. ^ 30. ' De Luc, Lett. Geol. p. 112, 

' lb. p. ill. 
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U -^ am»m^wnt sttawm «p raw 

BART 1 hj a giiiiwil proomn ^ '' predpitetkm and 
'' ciyitdfeajwy'' ^icessdmg to c^rtaia '' lam 
^^ if matter^'' wlttd^ it d€W>wiiates '' the laws 
t' ctufimty ^cmnptmikm ami aggrtgatian;' i^id 
tiiat diey thus fimned suece«aiv€ly, thc^igh 
lemotriy in time, !• a ebmiical, 3* a mimral, 
aod lastly, a geogm^tic, which is its present, 
stnaotare ; and that it wm diiriiig &ts long 
proGfiss, and before it i^tained to its present 
solidity, that the earth acquired its peculiar 
figure by the operation of the pkjfsical iam$ 
which cause it to seyolve upon its axis* This 
is that rost, or fundamental printipkp of the 
ffmmi/ geobgy; which we. were to extract^ 
and to try by <Ar ^^ «f the Deformed philo^ 
sophy of BacoD nd Newton^ 

If these CiMKdusioiis are the genuine fruits 
of that reformed philosophy, we ehall of course 
find them to be in exact and entiie concord 
with the oondusioM of Bacoa and Newton 
uponthesame subject; since the mineral geology 
professes to deduce them, by the method of 
imbictiott, ** from observation, sound principles 
'' of {Aysics, and by the rule of au ei»^t logic," 
introduced by that philosophy. 

Bacon and Newton certaialy taught, both 
by doctrine and exanq^e, the method of philo- 
sophizing by analysis and induction; and it was 
that method, Skilfully and rigidly observed by 



Mfrait^ iirp-Ai^tt^lBCAJ^ OfiOLOGIEi. Sff 



CHAJfum^ 



tiMinit tM pra^ii^ed tn4: e«iutitiited tint PA«r l^ 

^' bc^^ r6¥^ution in the studies of tbe natural 

^ jsc^oes^" wbioh niaearal geology so jwtly 

eii)pgi2e6. But, was there not a aweat; which 

Kewtou amif¥<^ to his pi^cess of mductnml 

^ The inethod 4^ anaiysk,'' fiaid he, '^ consi»ta in 

' ' i^alduDg esperanents and observationsi and 

'^ in drawing general eonehisioas from them 

^ hf^fmk^isfi; and in adnut^gnooli^ections 

*^ agaiwt the conehujyons, 6itf wch as ar^ taken 

^•^ iiN)in e^q[>eriiaents^ <r itf^ certain truths K'^^ 

Th^E^e wer^ then, some certain truths^ which 

hA4 aiwiaya anthpri^, in Newton's philosophy^ 

to gfpyem aqd fegsdate the process of induo^ 

ti^n ; and e^ea to oppose objeetipns to general 

eonclu^ions, if th^se betrayed any defect in the 

walym from iv|iicli th^ wene deduced: for 

^ analysiis mus^ he coimpiete^ before the induo? 

tion can }m conciusive. If, therefore, any cfr* 

tah^ths^were disregarded, and if the indue*^ 

^n still persisted in going forvrard in despite 

of ^em, it necessity departed from phik>r 

sophy and truth exactly in the same ratio^- and 

only wandered, fiwther and farther, into the 

wildemess of fiction and errtr. 

^nd what ans tl^ fiertmn tnUh^^ wbkk, in 
consequence of a manifest evidence of oiiginal 



* Optics, L. iii. 
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PART I. defect in ihe analysis y have bieen crying out by" 

chaTih. *^^ "^«"*^ ^^ N^^*^"' '^'^""^ *^^ ^^^* *^^ P^^^^' 
to the eager and unheeding progress of the* 

mineral geology — Siste^ viator! — Halt! They 
are these: "It seems probable to me, (said 
" the wise, sober, and circumspect Newton,) 
" that God, in the beginning, formed matter, in 
** solid, massy, hard, impenetrable, moveable' 
** particles, of such sizes and^^wre^,.and with 
" such other properties, and in sudh proportions 
** to space, as most conduced to the end for which 
" He formed them. — All material things seem 
" to have been composed of the hard and solid 
" particles above mentioned, variously associated 
" in the first creation by the counsels of an 
" Intelligent Agent. For it became Him 
** who created them to set them in order; and 
" if He did so, it is unphilosophical to seek 
** for any other origin of this world, or to 
** pretend that it might rise out of a chaos 
*' by the mere laws of Nature; though, being 
" once formed, it may continue by those laws 
" for many ages\" 

This is the test, to which we were to 
bring and apply the root of the mineral geo* 
logy. Now, it must be evident to every un- 
derstanding, that the mundane sy^em which 
supposed the earth to be at rest on the back of a 



* Optics, L. iii. iii^fin. 
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CHAP. m. 



tortoi^e^ianot more fbndamentally in opposition PART L 
to the planetary system of Newton, than the con- 
clusions of the mineral geology, which we have 
just read, concerning the mode o/^rst formations, 
are in opposition to the conclusions of Newton 
upon the same subject ; which conclusions con- 
stitute the basis of his philosophy. 

The " confused assemblage of elements, or 
*' chaotic ocean,^' 

instabilis telliu, innabifis unda, 

from which the mineral geology derives the 
figure, symmetry, beauty, and accommoda- 
tion, which we *' observe and experience" in 
this earthly system, is no other than the 
"' CHAOS," which Newton has expressly and 
pointedly rejected and reprobated. The opera- 
tion, which he entitles " the setting in order,'' 
is the very same which the mineral geology de- 
scribes as " the forming siuxessively a chemical, 
" a mineral, and a geognostic structure'' That ope- 
ration, Newton ascribed to the immediate intel- 
ligence and power of God; the mineral geology, 
attributes it to general chemistry, and to certain 
laws of affinity, acting through a long succession 
of ages; 

Donicum ad extremum crescendi perfica finem 
Omnia perduxit rerum Natura creatrix \ 



' Lucretius, ii. 1115. 
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CHAP. III. 



Newton emphatically, and as it were fey a pro- 
phetical judgment, pronounced this conclusion 
of the mineral geology to be " unpkilosophicair 
and therefore, essentially contrary to that which 
alone he acknowledged to be philosophical^ 
according to the principles of his own philo- 
sophy. 

This jiidgment,. indeedi, chiefly affects the 
Neptunian system ; but he has not altogether 
forgotten the Pltaonian, which perpetually re- 
places a perishing system of the globe with a 
new one, by "the mere laws of nature f' 
*' The growth of new systems out of old ones;^ 
says he, " without the mediation of a divine 
" POWER, seems to me apparently absurdK"^ . 



* Third Letter to Dr. Bentk^ 
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CHAPTER IV. 



It win be instructive and important, to part l 
trace with some minuteness the opposition of 
doctrine, between the philosophies of Newton 
and of the mineral geology, respecting a 
chaotic state of this globe; and to observe, how 
deeply <^e foundation of that ppposition is 
laid. 

When Newton had remarked, that the planets 
presented te the view figures oi obtuse spheroids^ 
and not of pefffict spheres; when he had re- 
fljected upon the nature of that peculiar figure, 
and had contemplated those orbs as subjected, 
in therr revolutions, to the tf(A;er^e actions oi gra- 
vity and centrifugal farce; his penetrating mind 
at length discovered, that the rule of harmony 
and eqmtibrium between those two contending 
powers was only to be found in the figure of 
an obtuse spherdd. To make this fact plain to 
the understanding of others, he imagined this 
hypothetical illustration. — " If said he, 'Uhe 
** earth were farmed of an uniformly yielding 
*^ substance, and if it were to become deprived 
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PART I. " of its matiofiy' — si terra constaret — ex uni- 
cHAP^iv " formi materia, motuque omm privaretur^ ;' 
the law of gravity acting equally, and without 
resistance, from all points of its surface towards 
its centre^ would cause that yielding substance 
to settle into the figure of a perfect sphere. 
But, if it were then to receive a transversa im- 
pulse, which should cause it to revolve upon 
its axis, the new transverse force would coun- 
teract the former force of gravity, by urging 
the particles composing the yiddiag substance, 
from their cetitre, towards their circumference; 
and would thus produce an alteration in the 
figure of that sphere. For, the new force would 
tend to elevate the surface, and would have 
most power at the equator, and least at the 
poles ; whereas the opposite force of gravity 
would tend to depress the surface, and would 
have most power at the poles, and least at the 
equator. The result of this inequality of gravita- 
tion must necessarily be, that the original sphere, 
becoming elevated at the equator, but notattfie 
poles, and the elevating power gradually dimi- 
nishing from the equator to the poles, its figuie 
would be eventually changed into that of an 
obtuse spheroid. 



' Princip, Math. L. iii. prop. 19. prob. 3. 
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' It being thus shown, that such would be part L 
the necessary result of the compound power — 
of gravity and centrifugal force; it followed, ^**^^-^^^- 
that those two forces, acting at the same time 
in the earth supposed to be formed of an homoge- 
neous and uniformly yielding' substance, would 
Work themselves into harmony and equilibrium by 
producing that figure ; which they would thence- 
forward maintain. Whereas, if we suppose the 
case of a true sphere, which should consist of a 
^lid and resisting'suhstasice ; the two forces must 
act in perpetual and violent discord and conflict, 
and with a constant tendency to disunite and rend 
the texture of the fabric. Now, Newton, main-' 
taihed, " that God at the beginning formed aH 
'* itiaterial things, (and therefore this eartk 
" which is one of them,) of such^^wre*, and 
" properties, as most conduced to the ewrf for which 
•' He formed them ;** and, having thus demon- 
stitited, that theproperty of an obtuse spheroidwi^ 
that which most conduced to the end for which God 
formed the earth, he left it to the capacity of every 
one to draw the obvious inference, in confdrniity 
to his known principles,? — viz. that it is highly 
probable^ that God has formed the earth with the 
same figure, which it is manifest He has given to tfte 
other playlets; andforwhich, an adequate reason 
is thus rendered plain to the intelligence. And he 
confirmed this argument o{ probability , by super- 
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PART L . adding the crperimental proof; that unless the 
earth was actually flatter at the poles than at 
the equator, the waters of the ocean, constantly 
rising towards the equator^ must long since have 
deluged andf overwhelmed the equatorial re- 
gions, and have deserted the polar; whereas, 
the wiaters are now retained in equilibrium over 
all its surface. Such was the whole nature, 
design, and extent, of Newton's proposition 
and demonstration. And, so his accurate ex- 
pounder drew his inference : " What we have. 
*' said of a fluid earthy must hold of the earth 
" as it is; for, if it had not this figure in its 
'' solid parts, but a spherical figure, the ocean 
'* would . overflow all the equatorial regions, 
** and leave the polar regions elevated many 
'* miles above the level of the sea ; whereas 
" we find, that one is no more elevated above 
** the level of the ocean than the other*." It 
did not enter into his head, any more than it 
did into Newton's, to draw from this demon^ 
stration the geological conclusion,, that the earth 
had been im.ai.vt fluid. 

But, the illustration inspired the mineral geo- 
logy with peculiar satisfaction. Without mak^ 
ing any reference to t\i%prindples and conclusioM 
of Newton's philosophy, or to the object, for 



' Maclavriv, AccowU of Sir Itaac Nen^an^a FhU. p. d€4. 
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which akme be deaigned the illuBtratioii, it vakt i. 

8ei£ed upoti his plastic sphere ; and transformed 

his phUoiophical demonstration into a geoUh 

gical proposition. That supposed sphere, bore 

too conyenient and desirable a resemblance 

to the '* chaotic fluidf' or " confused mixturt ^f 

*' elements^'' not to be eagerly identified with 

it by tibe mineral gec^Qgy;^ which could thus 

argue the ofiginaljluiditpof the earth»;and its 

cmscfuent obtnseness ; and refer to the '^ Prin- 

** bipia Matkfimatica,'' for a Chaos. 

. " The spherical figure of the earths (it 
" said) had for a long time suggested the idea, 
'^ that its mass had been flmd^ at least to a 
'* certain depth. Newton^ proceedmg from this 
** idea^ — Newton^ partani de cettc id6^~)omed 
«< to the rotatory motion of the glebe, found 
** that its diameter at the. poles^ must be to 
''its diameter at the equator; as 228 to^230. 
'' Now we find, in the FM>sop^<i^^ Trans- 
** aetifms, of the fioyid Society of London, for 
•' the year,17W, a meBUpir by M.D'AJblin 
*' whidi, cfisoiwong fte aum of the jreauU^ of 
'' the measure <^' a dc^fsae pif the meridiw in 
<' difieient ktttudesji he finds that7A«i.4^(teF- 
*' mination of Newton is confirmed by experi- 
'' ment, as far as this Is^^r method of ^eter- 
", nirnjatiou 9pinld exteud. "We thu3, therefore. 



^6 A COMPAftATiVE ESTIMATE (^ THE 

PART I. ** knmc, that otir' globe mi% wa$ &fu^ &fmd^ 
— " at least to acettam depth; iand that when 
'* it acquired its solidity in the portion essen- 
^^ tial to its form, it had the same s€^sible 
^* velocity of rotation, which it has now."* 
And agiohi: '' The earth was covered vn^ a 
'' liquid cantainiHg the substances 6f (Mr rmneral 
'^ ^rata. It was tkeny that by a movmtaent of 
'^ rotation, continued sensibly thenceforward 
** in the same degree, the earth received the 
** spheroidal figure^' ^\&c\i it has been f(xmd to 
^' possesis by the bbsefvers of this age,' and 
" which Newton had proved by Us motion.''* The 
^' Neptunian system^'' it says, " only considers 
''' the eairth to have had a ^heroidal shape, 
-*' ^when 4t was in a Jhdd form.'' * And it ccwii- 
dndesc: '' Since the earth has that spheroidied 
*^^ form, which its motion of rotation ought to 
'* produce in a liquid mass, it/ottowsnecessarify, 
" that it must haw beenjlmd\" 

•Thus reasoned the mineral geol<^, to 
fortify itself with the support • of Newton's 
illustridns iMme. But, Newton did not setotit 
from any such idea, as that the earths' had been 
*^ really fluid." The mineralogist's tv^>M% 



■ De Luc, Lett. Giol. p. 81. • Id. 
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of the earth, and Newton's dt^^p$s^ e^Uy^ PAIlT L 
yielding mbstance, have nothing whatever in cuaf. iv. 
common; neither identity of ongyn, ncnr conge- 
niality of naturo. And, indeed/ the geologist 
last qiK)ted, in a brightar peripd of his lypiji^ra^ 
lions reftained from deciding ; '' whe^er the 
'' obtuM figure of our globe was owiog to its 
'^ having been om^Jluid, or> whether it %mme4i- 
*^ ately received that^^gure at the creatdM,ifs6i^ng 
'' the moH emvenient^.'' Althoiaght even at that 
moment of hesitation, he was far from the phi- 
losophy of Newton, who had already (^mcluded 
the latter; yet his jodgme^t might still have 
fisdlen into eoincidence with that pMlosophy* 
Bnt he at length concluded on the side of the 
mineral geology, against Newton, matntajlnii^, 
that our globe '' really was once a fluid;' consti- 
tuting a chaotic liquid, out of which the whole 
oaechanism of its wonderful structure *^ roe by 
" the mere laws of Maure/" 

Had Newton conceived, that his illi^i^Tation 
was liable to such gross and unscientific abuse ; 
and that it would have been thus perverted to 
prop a doctrine, from which he was abhorrent, 
which he emphatieally disclaimed, and which 
he pronounced to be '^ unphihsophical;^ we may 
be assured, that he would not have instanced 



' LettrtM $ur tHisL de ia Terre, torn. ii. p. 154. 
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PART I. of this earth f articularly, but of anyball consist^ 
— ing of moist, homogeneous, and yielding matter, 
such as softened clay; which would have 
equally supplied the illustration which he in- 
tended. But his exalted mind, .being con- 
versant with the planetary orbs, drew^ his 
example from them : incautiously, and too 
confidently, as it would now appear. His sole 
design, was to render intelligible, and sensible, 
the comf&und effect of two known forces. 
That be did not suppose that the earth had 
ever really been Jluidy and* that it had settled 
itself by laws of matter into its preseut. figure ; 
is proved, both by ih^ object y and hypothetical 
f&miy of his proposition, and by his. express 
ascription of its '^ properties^'' as of those oiaU 
first formations^ to the intelligent counsels and 
creative act of God, immediately. His own 
words were suflBcient to bave i preservaed his 
proposition from the perversion which, it has 
experienced; for he states it in different modes, 
by which his intention is cleatied from all 
ambiguity. He does not. only argue, ''if 
** the earth were fluids &c. ; but he also argues, 
" f/*all circular diurnal motion were taken fr&m 
" the planets,' &c.; " «/ all matter .wef^ 
fluid} y' &c. That these were only different 



' "Brine* MatL L. iii. prop. 18. theorem 16. 
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f^puhetieal prapaskians, employed to ilhistrate part l 
the same prmciples, isihus manifest to every ^^— ^. 
capacity. 

And, when we can demonstrate to our intelli- 
gence, by means of the illuistiration, that the 
figure of an okuse ^phennd is that vrhich alone 
can produce harmony between twb adoerse^ but 
requisite forces acting in the same globe ; why 
are we not rather to assume, with him, that 
such a figure was given to it at its origin with a 
WW to that harmony, provided we acknowledge, 
witii him, an intelligent agent; than to conclude, 
with the mineral geology, that it was left to pro- 
duce itself f as the ultimate issue of a long, rude, 
and violent conflict between the two forces ? 

' Such, however, are the opposite conclusions 
of the two philosophies ; the one, concluding 
from the figure of the earth to an intelligent 
act of God; the other, to the action of a 
chemical memtruum. '' The several planets are 
'* spheroidal like die earth, (herefore it has been 
**fluid^.'^ I fear, that this argument would 
not be held secundum artem, in the schools. 
'* Let the earth, (it argues) be supp<^d fluid to 
'' a certain depth ; then, the statical figure 
*t which it would assume, inconsequence of ro*- 
'^'iation on its axis, would be that of a spheroid 



^ GftxmKouGH*fl Gcologtf, p. 172* 



40 A OOHPAEATIVB ESfUIAJE OFftlKi: 



CHAP. IV. 



PART L '^ flscttened at ^ poles., ^Sucb, or nearly Bi«di#^ 
'' be^g the figuve iwhich if Aw iiwmed, we haive 
'^ g-oorf reason to believe //tw» this circum$tam^^ 
'* thftt tbe earth has been fmre qti Imfimd to 
<* a ceftain depth*/' r No doubt, if^wte ^weie 
sue that the earth did asmme Chatfigurev "we 
should have die: best veason to cDaeltide of:it» 
priittitive fluidity ; but here also the Jogic Biaeds 
revisa^; for the {Mrevious question is, whether 
it did {Murne that figure^ or whether it recMed 
it from an iBteiUgent cause,, and wi&.a. vidw tb 
a partictdar end; in which latter cajse^ wie canaot 
possibly, conclude to its primitive fluidity. The 
UAieTy is the conclusion of Neuron; tl^e farmer, 
is that of the nmneral geology, which, it calk, 
*' the gre^ fact^^le grand faitj' fr6i?si which 
results '' the ^^^lo^s^ism^ funia^^ 
^* geob^; viz. that the qM^ha, when all tile 
'' operations whose monuments are before our 
^ eyes began upon the earth, is chaimcteiized 
^' by an immediate ckemicai circumstaBe^ 
" namely, the original fluidity of the globe V 

Thus, both from crystalline charaeter, aad 
from the obtuieneee of spherical figure^ the mi- 
neral geology concludes to Chaos; ■, whereas, 
from both of these, Newton concluded to God. 
But, what is least ta bp: tolerated iA this 



' Gkeskouoh's 6iol^, p. 91. 
« De Luc. Lettra Giol. p. SI. 



perTOrtn^[.N6if«ton'siU]»tmtion, itprooefldfto q^JI'iy 
ftad. ib«n .guilty, of encm in at. '' Newton/', it ^^^^ ^^^ 
9ky»^ *' Mppo$ed that the juass of tbe gtobeimr 

V ifaMiQgeoeous in d^iBttjr,. and that' ihfyfmre; 

V OT ftatteaimg itm^, iecmm tm eltiftmd..-^ 
'^ Machmrin denkmatcated thei legitimacy ctf 
^' the sttQond of Npmti9fis two supp^knsr H^ 
^*:eUfticitjf .of its fona; with respect to^th^ 
'' (9ther, that of its kamogm^jfr Clainuh 
<' .Ahpwed Ihattit waa inadmUsiUe^ by proving ^ 
'^ / that it U dfiinaer.in its interior than at itxr 
^ surface \' '' But, did Newton require it to 1)6 
'\.ix4mitted as a /nei/' Glairanlt might hafe 
wiedi h& fttutns, aa.&r as they relajked to. tbo 
refutation of Newton* Newton indeed supposed, 
ib»t. i», propo$^, the case of the .earth's homo- 
geneity, as a p/Ulosopkieal tiypothem, in ord^ to 
a^pttrtkwhur diamomtration; but, whare did 
Claimttlt discover, ttmt he 9Mppo$ed it, that is^ 
0inmed it» as a geokgical fact ? After rectify** 
iQg Kevi^toA's error, hqwever, by the more 
a^urate rule of Clajrault, .the nuneral geology 
thus, piooeeds to draw out the cantefuence.of 
TSemimi'sstqqiKmtHm. \^ 

^* Wt .h9i?e;ae^i, that the flatness of the 
^' 4uth is such as is indicajbed by the laws 
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BAMrb y rf k)itoetat i M; Att it, that ,tliaie»rtte Iwt 
#iiao%' t^ sanie %we wUch it shqid^ 
if it had been originaily fluxl* By 'wkat 
jtii;gr<<^ Chance^ if. ithad always bo^ s«iid, 
'.^ coiiit/ it have m extniodinary a £pcm> '^vUek 
M is a necassaiy eoMoquenee of the fttopeitiea 
^'^ of fluids^ and whidi mmoB to pertainto thenn 
'' exdiMiviely? The jGwrf ia, it has nmnUcdiUt^ 
^' into tins mtguknr farm : and, in order to 
*' have been abte to do 80i» its moleculas mtst, 
** im aU necessity, iiave been or^paiaUy ^inde- 
** pendent of each other, that is, theynmsthadt 
** formed afluidmass^.'* 

This exampie, therefore, added to the pre- 
eeding one, demonstrates how widely tiie mine- 
si^ geology stands apart from the philesophy 6f 
Newton. We hare no need to proceed ftur^er to 
diow, that it has fisdled under its or^ test; aad» 
thmr^ore, that its conolusioiis with respect to 
ike MOD£ offitstfmrmMums ace iimdamatttally 
wranmus hf that rule; the proof of its dis* 
emrdanoe with the test, being technical cokvio^ 
tion of itsi error. So far, therefore, iid^^'tfa» 
^^hi^py vesrolution effected' by Newton 4n<the 
'' studies of the natural sciences^'' from^'hav**' 
ing been -^rperienced /5 Uste in ^the science of 
'^ mineral geology^'' that itisevident tiiatithes 



' D'Avavussir, i. td. 
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ttoC been experienced ih it 4M4M. it may ha^e #iS(¥ & 
beea experienced in some of itB subordma^ ,, -^ — 
Wfunlents; but subordmate sorguments are ' * 

subordinate considerations. In pbiloBO]diy and 
science^ we are supposed to speak, first, isfjh^ 
frmciples ; and, certainly, there is no savour df 
tiie philosophy of Newton in tins firsts /nndSs- 
mental principle, or root, 6f the mineral geology. 

But it will be highly important that we should 
proceed furdier vrith this subject, and that we 
should investigate the cause of this extraordinary 
discordance; in order that we may ascer- 
tain, precisely, how it has come to pass, that 
die mineral geology, while it pressed, and 
while it really intended, tofoUow ihe method of 
anafysis and induction taught by Newton, should 
nevertheless have concluded in direct contra- 
dtietion to him. 

It will, perhaps, say, that it draws its con^ 
elusions from a series of facts and observations 
which were wholly unknown to the age of 
Newton ; that if Newton had lived to witness 
tiie vast progress that physical science has made 
in mineralogy and chemistry since his time, 
he would have changed in toto, or, at least, 
would have very materially modified, his con- 
clusion. But, I reply ; that it could only urge 
that plea, by continuing under the same mis- 
apprehension of Newton's principles, which has 



44 A: aommtifnini nffUf ate ec ««»: 

BARE L tfaBidytsaiAed it to tottckidei 19 oo«t|it^tMp 
chaf"iv **^ *^* Those principle^ whh . rel^tkm , tp tli^ 
great queation witli Tfhich we ar^ engaged, are 
not alteraMe by aQy possible contingeupy i(i 
tbe {irogress of the, physical sci^nees^ They 
ire derived, from a far hi^er acienqej^ a sci^^fi^ 
which must ever goyem and. c<mtrol the ivi* 
tural sdences. His. ** ruks, ^ phUt^so/phvimgy' 
though prefixed, and immediately applied .by 
faknself to the matheooaties^ «eience> jEtre u^t, 
therefore, exdusirely fnatkematical ; they are 
general ruk», deduced from thai; universal ^ eoffVif 
which Baeon denomi|i|tt^» '* prima pJM^ 
eephifi.;' viz. the science of universal logic^ t}iajt 
is, oLumversal and immuiabk reason ^ 



' Regula:pMl6tophandi:—Yie%.\. ^Moredtosesofnalwral 
^ thtngt ought not to be admitted, than are truep and toftr 
^' cieotfoi^exidaaniiig.theif phanoinena. 

,. jReg. 2. '' Therefofe, to natural things of the same kind, 
^ the same causes ought to be assigned, as far as it is pos* 
" sible. 

Reg. 3. ^' Qualities of bodies which cannot be increased 
*' or lost, and frhich pertain to all bodies which we c«i 
f* subject to our experiment, are to.be accounted qualities of 
'< all bodies universally. 

Reg. 4. '* In experimental philosophy, propositions, drawn 
'' Irom pheenomena by induction, are to be accounted as 
" tru€^ either strictly, or nearly apjNroachmg to it, until otMr 
'^ phsBnomena occur, by which they may be rendered either 
" more accurate, or open to exceptions.'' 
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Min^ralogyi however valuable and exoeUe»t PART h 
in it8 own proper sphere, is, in itself, merely a ~" 
pkjfsical science; the science of mmral cha- 
racters and mineral qualities ; and if it reasons 
wrp9g within its sphere, it can never transmnta 
its false reasoning into true reasoning, by virtue 
of any physical reiiources of its own : whereas, 
Newton's phijiosgphy, being essentially logical^ 
that is, rational^ possessed always a rectifying 
and conservatiye principJb within itseUl In 
Newton, intuitive logic was dominant; and 
mathemafics^ Were the steps by which his logic 
ascended to the elevation to whieh it attained; im 
the mineral geology, physical impressions are do- 
minant, and logic is only an artificial instrument 
which it seeks to employ for arranging those 
impressions. How many eminent mathematt* 
cians had seen ajpples &I1 to the ground, beibre 
the intuitive logic of Newton apjweheoded the 
phenomenon ? How different that logic was 
£rom the logic of the mineral geology, we have 
seen by the difference of their conchisions. 
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CHAPTER V. 

PART L It will be easy to point out, according to the 
preceding distinction, the cause of the signal 
contradiction thus subsisting between Newton 
and the mineral geology. It is simply this; 
that, in attempting to reason of the mode ofjlrst 
formations, by Newton's method of analysis and 
indt4Ction, the mineral geology has not canded 
the process of analysis far enough back; whereas, 
Newton carried it as far back as it could ex- 
tend. Let us hear Newton himself. 

" By this way of analysis,"^ said he, "we may 
** proceed from compounds to ingredients, and 
^* from motions to the forces producing them ; 
••and, in general, from effects to their causes, 
•* and from particular causes to more general 
•■ ones, till the ar^untent end in the most o^- 
** NER A V. This is the method of analysis. And 
*^ the synthesis consists in assuming the causes, 
" discovered and established, ^s principles, and 
" by them explaining the phsenomena pro- 
*^ ceeding from them,' and proving the expla- 
" nations*." 

To set this doctrine in all its light, I shall 



[ Optics, lib. iii. injtn. 
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mIqwi the cQttOMDfary of bis exact Toporter Piori I. 
upirn thirpABnge. 

^' Ib order to pioceed with perfect security, 
^' and to .p«it an end for ever to disfrntes, lie 
^* proposed that, in our inquiries into nature, 
*' the.metfaods of analysU and synthtms- shqvid 
** be btiti& employed in. a proper order ; that we 
^* sboold b^fin with the phaaomena or effect^ 
^' and from them investigate the powers or 
'' causes. that operate in natme; that from 
*' partkuiar causes we should proceed to the 
'' more general ones^ till the argument end in 
^' the ma^ general: this is the method of an4ir 
^' bfsis. Being once possessed of these causes^ 
^' that we should then, descend, is a contrary 
^* order ; and from them, as established prin- 
^' eiples, explain all plmnomemt that suse their 
*^ consequences, and prove our esqJaaatioas: 
*^ and .this is synthesis. It is evident, tiiat as 
^' in ibMhematics, so in natural philosophy, 
^* the investigation of difficult things by the 
^' method of analysis onght ever to precede the 
*^ method of composition, or the synthesuL Foix, 
'' in any othcar way, we can never be sure that^ce 
*' assume the prindples which really eUam in 
** nature; and that our system^ after we have 
*' composed it ^th great laboWy is not mere dream 
^* and illusion^.'* 



"^ Maclaurin, Account of Sir J. Newtanu Phil, p. % 
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pAvr I. Nofw, tbe analysts of tke xsiMnLl geolofy. 
does not extend beyond mincrai matter ; wheraaB 
.tibat of Newton went back to aU matter, of 
vfhkh, mneral matter is. only sport. It must 
be eirident, that it ia in the highest degreiD. 
unpfailosophical to institute an argument' on 
fie MODE of the^st formation of mineral mtdter, 
otherwise than by investigating the Monx of the 
fntform^ion of all matter in the general, and 
then desoending to that of mineral matter, in the 
particular : because, by so dc»ng, we neeesaarily 
leave behind tis the gemral prinapk of .the 
mode of the first foroiation. of d// matter; and, 
by assuming a partial principle iat a.g^mend 
one, and continually employing it as a general 
one, we must proceed in error through sdLour 
inductions, and the result must be, an error in 
our idtioMtte conclusion. This has been the case 
with the mineral geology ; for, the {urinciple df 
truth lay precisely in th(U part of tiie subject in 
which the analysis of Newton reached beyond 
that oi the other ; which prindple being, there- 
fore, not ciMBprdi^Qded in the other, it pro- 
ceeded without its light and guidance ; and 
hence the opposition of principles and conclu- 
sions between the two. 

The more general is the analysis, the molt 
general also will be the induction ; and *' the 
'' argument by induction (says Newton) may 
" be looked upon as so much the stronger, 
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The convene of thm maxim must be equally 
trae : that the argoraent by imloctioii may be 
looted upon as «o much ike weaker, by how 
much the mductioii is te9s general. But the 
induction of mineral geology is ie$^ gememl than 
that of Newton; and, thexbtoKf it is weaker m 
the same degiee. In the method of. analysis 
aiid' induction/ the eztimt ef the indndiDD muat 
d€^pend upon lie extent of the anriyaia: we 
cannot condode securely, fevther tbm we have 
analyzed ; we cani descend i» ftirther by sytt-> 
theiiis than we have ascended by analysis; if 
the latter has been limited to chemteal and 
medbMseal causes, we shall conclude, to the 
same; and^* if these comprise not dte most 
general caEuse; the most genemi cause will not 
be inckicM in^the induction. BuUAefiatktf 
jirH Jbrmation, necessarily supposes the moet 
genertd €au$€. 

By confining the atxalysis to minmal matter, 
detached from 4ttiversal matter, and woAing 
entirely withiiil that circumscribed sphere, ttte 
y\»w cf mineral geology was narrowed to th0 
peculiar fehamctersidnch dss^iguishedU as a 
ckM of matter, nabdly, s^pearances or simili- 
tudes of chemical action ; and attempting, by 
principles collected in that partial sphere of 
contemplation, ''to explain its phaenomena," and 
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FAM I. to ooiicliHi& of tkg math #f ite hutfmiHati»D; 

^^^\ tnd forgBitmg, that tt vmB otij n pfti* «f « 
whole, tke mode of wbooeliMt fdfiiiaij|i#i^ mm 
^ttt mode of die tmt femmttionof tftf liks |pjNrt»] 
it itsetflbed the mkenl stnictMre o£ tblf glt)l»4 
altogellier to ciemGol «tf0n[;.M prOQiptfy, flMl 
with M iitde hestfatioii^ 9a it woiiU a^cntm^o 
ehomkal action, a mMfiure of OiwAmin aatei^ 
or tugar-candy, in the eiM^ of a. tkffmi^ <irt9k 
oenfeedoiier: thus fbl^tg i^to the clftae, d^ 
what Baecm entitka, '' k»p$Sk»mt$ ^ kmvit^ 

^ sometiBies, (Mya be) tiio pt ofooiifleat sort pf 
^ wits, in hancBing aen» p^rtk^iliur aig^uBScort,, 
^ will wywfeaHl Aim dcaiv«iMA:cfcd^wutfr 
^ of 1^ «Mtf £hr Amr piMent naos bfit tjie 
''« ^prmg*kea4 tiieraof aeemetii to t» iMt to 
^ have bec» TWted */* 

Whereas, Newton's contemplaticA «¥tei|4ed 
and expended itself t0 e<»hlftoe o^ mtft^r^ in- 
^tisoriminately and eoUeetiTely^. Without sot^ 
{Mn^ hir Tiew to bo airestsA ort dis^aotodhg^ 
its particnfaur dKcruninatiow^ bet app^i^ hwh 
self to the eonsKtention of matter in iti totality* 
in order to find the ntimaie km, which i^ comr 
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IM^. to die pmmwl af^teak h^ this auryey PAfyf; i^ 
hlB mind searehed for //k ;w3||g(? qfUs^rstforouh 
tian, add for an adequqfe cg^si of; it& eMstence; 
and, aeasible that the cause could uot es^st ia 
^ effect, abd recognizmg the skill spid 'vnsdom 
by whicfai the whole was foimed and ordered, 
be concluded; that the first forpiation of all 
matter, and* therefore, the first formation of all 
the several parts or subordinate systeiiis of 
matter, was the w<^k of an intelligent ^gexxt ; 
'* set in order in thp b^inmng:, with respect to 
*' me> Jigure, prof^tms, and propttrtka," by 
'' ihfi couMck of his awn i^telUgmce.'* He saw 
all the separate systems of matter converge and 
unite in one conMuon centre of wisdom and 
power, from wh|icb no one could bear to be 
separated mor^ than anothe^, and from which 
alone emanated the reason for the perfect exist- 
ence of eadt ; and he ascribed to that common 
centie of causation, in one and the same propo- 
sition, bodi the tfisfiince axtd perfection of the 
vast planetary system of matter, of which ouf 
mineral earth is a member, and tbe existence and 
perfee{i(m of evejry minutest system of matter 
attMl^dto tb^ mftp^;i^«^ the plapet^y sys- 
tem. ^^ S«€h a wqnderfiil upifikmity in the 
" planetary system, (said he) must be the effect 
'' of choice; and so mtat the uniformity in the 
'' bodies of animals; these, and their instincts. 
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PA&T I. '5 can be the eflfect of nothing else thsui the 
~ " wisdom and skill of a powerful ever-Uving 
'* agent V' Thus, Newton accounted at once, 
and by the same principle, for aU Jirst fomut- 
tions whatever f while mineral geology can only 
propose a principle for the first formations of 
tninet^al matter; a principle, utterly inapplicable 
to any other system of terrestrial matter, and • 
therefore proving the extent of' its analysis. 
And thus, his philosophy easily accomplished, 
what mineral geology claims as its province, 
but which it has never even attempted to 
accomplish, viz. " to connect with their causes 
" the phcenomena, presented in our globe by 
** the three kingdoms of terrestrial matter^ J' 

But Newton prevented the equivocation 
(shall I say? or the prevarication) which at- 
tends the geognostic phrase, ** mode of first 
" formation,'^ by employing the simple, dis- 
tinct, and unequivocal word, creation. In doing 
which, his exalted reason conformed to the 



' Optksy L. iii. 

* ** La Oiologie est principalemeni distiDCte d^ lUistotre 
" Nmturelle, en ce que celle-ci se borne k la description el 
** clastflficattOQ des pkinam^nes qve presente notre globe, 
** dans les troU rignf$i au lieu que ia pram^re doit Utr cu 
" fhewmbi€i avec leur cmmm.'*— De Luc, Lett. Geal. p. 3, 
We should rather have' expected, that such a writer would 
have said, " aire kur cause.*' 
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pfein dictates of common sense. For common PART I. 
sense, duly instructed and rightly exercised, 
plaitily perceives that all Jirst formations must 
be creations ; otherwise, there would be forma- 
tions before first formations. For, creatimis are 
unquestionably /onTwr^/om-; and, if they are not 
Jirst formationSy they must be prior to Jirst 
Jormations; which would be a contradiction 
in terms. The exlsfence, arrangement^ sizes, 
Jigures, and properties of all these, Newton 
ascribed to the immediate act of God Himself; 
and he adjudged it to be unphilosophical, ' to 
ascribe them to any mediate or secondare/ cause, 
such as laws of nature operating iri a Chaos. 
De Luc abstained, with a very curious re- 
servation, from employing the word creation, 
in physical inquiries : ** I shall not say created, 
(said he) ** because in physics I ought not to 
** employ expressions which are not thoroughly 
" understood between mern^r Not understood t 
By whom ? By those who do not choose to 
understand it; by those, who, like Falstaff, 
" are troubled with the disease of not listening, 
" the malady of not marking'' Such were his 
contemporay atheists and materialists of the 



* '* Je ne dirai pas qu'elles o»t k\ircrii€s aiMi, puree- 
<< qn'en physique je ne dois pas employer dcs expressions sur 
** lesqueliesonne s*entend pas.** — Lett, sur THist, de la Terre^ 
torn. it. p. 21 L 
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PART L middle of the last century. But was he, th^?9- 
^^~ ^ fore, to compliment those perverters equally of 
morals and physics, by excluding from physical 
science all mention of creation ? Was he aware, 
that in excluding the word, he at the same time 
excluded the idea associated with that word; 
mod, together with the idea, the principle in- 
volved in the idea? the exclusion of which ia 
the very parent-cause of all materialism, and 
of all atheism? Newton was well aware of 
this; and, therefore, though assuredly he knew 
the laws of physical inquiry at least as well as 
the best mineral geognisty he did twt exclude the 
word, but entertained it ; and proclaioo^ it, 
as sufficiently intelligible to every unsophisti^ 
cated understanding, and as the sine qud nan of 
iruth, in treating of material first formations. 
His logic found, that God is the. first physical 
principle in physics^ as He is the first moral 
principle in morals; and, that there is no argu* 
ing truly in either branch of philosophy, without 
the application of that firsts common, and um* 
versal principle. — " DeDzo es phanomenis dis^ 
" serere ad philosophiam Naturalem pertinet. — 
** // pertains to Natural philosophy,'' said he, 
" to reason from phiEnomena to God.** 

Had the mineral geology, therefore, carried 
its analysis as far back as Newton, it would have 
concluded to thzX first physical principle for first 
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Jt^rmBtums; and, if it had done so, its general PART I. 
induction would have been the same as New- 
ton's; but, by stopping its analysis short of 
th^ term to which Newton extended his, its 
induction became " the less general^ and there- 
** fore the kss strong by how much it was the 
" less general r and th^is it necessarily fell into 
contradiction to him, as we have seen. 



56, A ^COMPARATIVE ESTIMATE Of. THE 



CHAPTER VI. 



PART I. But, there must have been some cause, which 
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determined mineral geology thus to chedc its 
analytical progress, at the term of»im^<i/»ki/- 
ter; and to return at once from that point, to 
the exercise of its synthetical operation. 

That cause, was the fascinatian of physical 
impressions, or what it denominates, phcenofmena. 
For, being habitually conversant with mineral 
substances, and passionately attracted by the 
admirable characters and varieties which they 
revealed ; the appearance of these acquired so 
powerful an authority in its imagination as to 
confine it within their sphere, and to render 
every other object in nature secondary, and 
comparatively unregarded ; and being unequally 
instructed in other branches of knowledge, and 
therefore partial to that particular branch with 
which it felt itself most familiar, it was led 
to regard that one branch, which in fact ex- 
tends itself over the entire mineral surface of 
our planet, as alone suflScient to supply all 
the principles requisite for resolving the pro- 
blem which it proposed to itself. Mineral 
phtpnontenay were therefore assumed by mineral 
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geology as all-sufficient for determining the PART L 
^eat question, of the mode of the first formation ^har vi. 
of mineral szibstances; and, in this common prin- 
ciple, of ^^ ommjxdence cf flMnomma^ both the 
Neptunian and the Plutonian or Vulcanian sys- 
tans entirely coincide. 

Yet there were other orders^ or classes^ of 
matter pertaining to this earth, wlMseJirst/orm^ 
atiom presented subjects for inquiry of equal 
importance ; and which could not be separated 
from the former, in the question <^ the mait of 
first formations, without a dereliction of the 
first principles of the philosophy of Bamn and 
Newton, and, indeed, the first principles of com- 
mon sense: these w»e the classes, of ammml 
and vegetable matter. Newton's rules of philoso- 
phizing require, that we should refer t0 thd 
same common cause all existences, which share 
the same common properties; and the three 
kingdoms of matter, equaUy shaxe the suae 
general properties of matter. But, besides 
sharing the same general properties of matter, 
they demonstrate a community of system; each 
existing with relation to the others, and having 
the reason of its own existence in that relation. 
Thus the solidbody of the earth exists with rfihi-^ 
tion to the vegetation, which it is to fiructify ; 
and to the animals which it i» to support. The 
two latter exist with relation to the earth, 



58 A COMPAftATIVB teTIMATE OF THE 

I^aRT I. 'without which they could neither be nourished 
nor supported. They are thus, in feet, cdrre- 
^tpcnding afad constituent parts or members of 
Mt whole; lSie first formations of each of Which, 
muit therefore be referred to the same emof, 
and to the same tnode. Not to recognise this 
prioeiple, would be, to be something more than 
purblind in philosophy; and ihdeed we have 
seen, that mineral geology lays claim to the 
province, of *' connecting with their catii^s 
" the phseHOmena presented by our globe in 
*^ the three kingdoms ;' although it has hitherto 
eonfined its exercise to one only. What it 
has thus omitted to perform, we shall now 
6ndea?vour'to supply. 

By the universal analysis of matter, we arrive 
tit the common cause of all the three orders of 
terrestrial matter, and of their several systems, 
and we perceive the equal relation of each to 
that cause ; so that by discerning the relation 
of aTty one of them, we at the same time 
discern 4hat of the other two. Now, their 
respective characters, or pfuenomamy in first 
formations, mxx^t be subject to the same common 
kw; and the authority of the p/uenometui for 
determining the mode of their first formations, 
must be the same in all. The highest principle 
^{probability in this question to which the mind 
of Newton could attain by induction, was, as 
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#e huve men/ ''th&t aU material Ihings were part \. 
^' in tjie beginitiiig created, and »et in order qh^vi 
'^ by God, in tiieir fittest irizes, figures, pro* 
''portions, and properties;" from the Tast 
planetary system, incloding this mineral glc^e, 
to the most diminutive insect which ezercbes 
its instinctive sagacity upon it« Oommon sense 
discerns, that creation atone oould give (nigm 
of existence %o that which before did not exist; 
it discerns, that there can be no intermediate 
stage or degree between nan-ejcistenoe w^id exists 
^MOfi and therefore, no graduality in the passing 
from the one state to the other. To the mode 
of creation, we cannot therefore aseribe that 
mode of succession to which we give the name 
of time. The action of creation was therefore 
effected without the mediatiom of tme, and con* 
fiequently, in that mode which we express 
when we exclude all notion of the mediation of 
time; namely, immediately, instantaneously, or 
suddenly. Let us now endeavour to aiscertain 
exactly^ what is the authority of sensible phono- 
fnena for determining the mode of the first forma-^ 
tims of each of the three kingdoms of matter, by 
trying that authority, in each of them, suoces- 
sively. 

As we trace back aU terrestrial matter to a 
term of firsts or creative formation, so we trace 
baek each of its three orders, or kingdoms, to 
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PART L the same term ; for, all terrestrial matter, sig- 
nifies only the aggregate of those three kingdoms. 
In the. same manner, we trace back each of the 
individtuds composing each order ; for, the order 
is only the aggregate of the ,individiials which 
compose it. We thus likewise trace back the 
generations of mm to a primitive, ungenerated 
parent or parents; and we perceive, that there 
must have been a Jirst formed, created man, as 
certainly as there has since been a ^succession 
of generated men. Nqw, whatever be the stan- 
dard of age in correspondence to which we may 
suppose that first man to have been created, 
it must correspond to some period of the 
human life subsequent to the^irth. It is of little 
consequence to the argument, ' what that age 
may be; but it is most consistent with the 
notion of an Intelligent Agent, and therefore 
most philosophical, to suppose, that He created 
that first man with the perfection of mind and 
body, " which most conduced to the end for 
** which He formed him." That man received 
a frame, to be sustained by the laws o{ nutrition, 
which commenced with his existence ; -which 
frame was similar to those that were to be 
engendered from his own. He possessed, there- 
fore, a bodily structure similar to ours, and con- 
sisting of similar parts. Of these, let us con- 
template those solid parts, which support .the 



MINERAL AND MOSAICAL tifiOLOOI^. 61 

Ssoft and flesdble, namely the brnies; and let us part r. 
first ask, " what is bone, in its nature and com- chap^ vr 
^* position?'* 

To this question Anatomy replies : " the use 
** of the bones is to give shape snd^mmess to 
" the body ; to be leavers for the muscles td 
" actupon,&c.:— their fibres, vflitufirstfortned, 
^* are very soft, until, by the addition of ct 
^* matter v^rhich is separated by the blood into 
^* them, they grow by degrees to the hardness 
" of a cartilage, and then, perfect bone. But 
" this change is neither made in a very shaft 
'* time, nor begun in all parts of the bone at once: 
** By the continual addition of the ossifying 
" matter, the bones increase till the hardness 
*^* resists a further extension ; and that hard- 
** ness increasing while they are growing, the 
** increase of their growth becomes slower 
^' and slower, till they cease to grow at all \" 

This is indeed the nature and composition 
of bone, according to the law established after 
creation by the creating agent, for the fonnation 
and gradual growth of the animal system, and 
which we call one of the laws of animal matter; 
but we are now concerned exclusively with 
the first, created, u^enerated man, and with 
his bone; from the period of yfhose j^rst form- 



' Cu£S£i,DEJi's OiUographia, Introd. 
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BART l^ 0tum ovly^ tbose laws weise. tc> begin Uf 
OHAiTvL ^P^^*®- ^* ^s evident, that . in tl^» man mfic 
o/" those processes took place ; but he was created^ 
by the will and immediate power of God^ in 
the same form, and with th^ $aine Btnicti)re» 
which, €{fter him^ was to be prpduced only by 
the operation of those laws. His fyme, therdfore, 
was fwt formed '' by degrees,'' but ^* m a very 
" short UmCy' namely, " at once;' not by " u 
** CMtinual addition of ossifyifig matter,'' but 
with the full measure of that matter; not *' with 
** soft^^esy and growing by d^rees to the hurd^ 
** ness of a cartilage, and then of bw^,'' fortius 
process must commence in a maternal wmb^ 
&om whence he did not procseed. In him, 
therefore, the act of the Creator produced at 
onoe, by the mode (^ creation, that form, struo- 
ture, and c<HnpoftitioEn of bone, which ip all other 
men is produced by the gradaial prOc^s of 
oss^cation, which has been described. 

From hence we obtain this fint prin^le« 
with respect to the first formations of animal 
matter; '' that in those first formations the 
^' Creating Agent anticipated, by an immediate 
'^ act, effects which were thenceforward to be 
^' produced only by a gradual process, pf which 
'' He then established the laws." 

If a bone of Hi^lI first, created man now 
remained, and were mingled with other bones 
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p^rtauuog tq a gmerat^dracB^ and if it^wi^ifd ttt ffA|Mr\l^ 
tiesubwtted U> ihB ioiyeptioQ and exaiqy^^b 
iion of an anatomist, wJbAt opinion and judgt 
meot WQi4d iti^ sduitk pk^fwmsna siigfest, 
re«peoti9g tke wwdd of its J^ri^/ /(Mrmatim, aii4 
wb«( WQuki be his con€lvB|on? If be w^if 
iliMppiftfiC^d of its trtt# origin^ his mind w^ydd 
4fi6 iMfmg w< its mmikk p/uenomma but the 
laws oi 0tt$j^c0tita^ f yj^t Bfi die mineral geojivgy 
*' $^ mtMng in. the details of th^ fonnatign 
'< (tf minei^ls, 4>nt ptiQ^gtmu^ cfyOaUizaUpm^ 
'^ and dmeMm^^.'' He w^oidd therefore mir 
turally pronounce of ^^ hqne, ^ of all th? 
lAtiher bones; that its *^fimea to^e originaUy 
** 9^ r until, m the sh^ter of the maike^ial 
womb, it acquired '^ihe kardm$&,ofa curtikigd, 
asA tkm qf hm/' that |his e^i^t '' uw notpror 
" dmo^ 0t 09C^ ^ i0(t very skort Hmey but, ^ 
^' i^rwT tiMi a^ burthf it iiH^rfpts^ in 
Imidfieds ^ ky Aft# cmOmml adiHUon qf omfyMig 

Phi^My im^f aa this reasoning wcwld a^^ 
psaiv it wQiikl nevertheless be nrnnfUyi qnd re^jf^ 
/mksk Why i^wM it be fiedse? Because it 
concluded, from mere sensibk pki^mmm, to the 
cmiHf^ ^ 0filtf i^Mch coi^ld not be eMablished 



' l^e above, p« 23« 
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PART I. by the evidence of sensible ptn^otn^ia ahne ; 
7~ namely, the mode of the ^^< ybhmi/wff , of the 
^bstance of created bone. 

From hence we obtain a second principle, 
MTitfa respect to such first formations by crea* 
tion : *• That their sensible phenomena alone 
^* cannot determine the mode of their fonnation, 
** since the real mode was m diret^ contraction 
*^ to the sensible indiccOwns of those phanomenar 
What has been here said of the soUd parts of the 
animal stracture, is equally applicable to^^ its 
parts, and to every member of the anitnal king- 
dom, at its^^f creathn. 

Let us proceed from animal to vegetable 
matter; and let us consiikr ^e first created 
tree, under which the created man first r^ 
posed, and from which 1^* gathered his first 
fhiit. That tree must hate had^ a stempt 
trunk, through which the juices were conveyed 
from the root to the fruit, and by which it was 
able to sttstam the branches upon which the 
fruit grew. Let us consider the structure of 
tile wood which composed that stem or tinnk; 
and let us ask, what is wood, in its natuve 
and composition? 

To this question. Natural History repl^ : 
" If we entirely remove the bark, we perceive 
*' the wood; which is a solid body, giving support 
'* and strength to the tree. On which account 



I 
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^' some naturalkts have regarded it/ n being pAirr L 
** with respect to' trees^ what boftes ire in the 



^* bodies of animals. The ligneous, or woody 
'' Mds^ zxe at Jint soft and herbacemis, before 
^^ they acquire tjie soUdky of wood. They do 
^' not suddenly pass from the state of sdtnesa 
'' wikiek liiey first have, ta the hardness of 
'* perfect wood ; they only acquire that hard-* 
'^ Mss, of which they aie capable, after maaf^ 
'^ years. In a young tree, all those woody 
'^ folds (I mean those sensibly apparent ftlds 
** which indicate the growth of each year,) aae 
^^ of unequal firmness, hardness, and density; 
^' those of the centre being the harden, and 
'^ those of the circumference the most tender* 
** The hardness of these folds is, therefore, onfy 
*^ ejfected by degrees^: — and since 'Nature does 
''■ nothing but by a progressive course^ it is not 
^* surprising that %i)ood acquires its hardness 
" only by little and little^'" 

This is, indeed, tiie nature and composition 
of woody according to the law ^tablished, ^^ier 
crMtwn, by the cfeatuiig agent, for the formation 
and gnulual growth of the vegetable structure ; 
and which we call one of the Isews of vegetable 
matter. But, we are now concerned explu- 
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PART t ^^^^ ^^^ ^^^ M^*^ created^ unfropagated 
— tree, and with its wood; from the period of 

CHAP. TL yriiose Jirst formation only, those laws were to 
begin to operate. In the wood of this tree, 
it is evident that none of those gradual processes 
took place ; hut it was created ^ by the will and 
immediate power of Grod, in the same form, 
and of the same structure, which, after it, 
was to be produced only by the operation of 
those laws. Its wood, therefore, was not formed 
" by degrees,'' but ^' suddenly ^ its solidity was 
not acquired " fty a progressive course-^ by UMlc 
" and little — after many years /" not by a gradual 
hardening from a state of softness and herba- 
ceousriess ; for that has its <mgin in a growth 
from seed, from whence this tree did not pro- 
ceed. In this wood, therefore, the act of the 
Creator produced at once, by the mode of creation, 
Ihat form, structure, and composition, which 
in all succeeding trees is produced by the 
gradual process of lignification, which has been 
described. 

Here, then, we find the same first principle 
in the first formations of created vegetable matter, 
which we found in the first formations of created 
animal matter ; a principle, common to both ; viz. 
'' That in those first formations the Creating 
'^ Agent anticipated, by an immediate act, effects 
" which were thenceforth to be produced only 
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Mby a gradual processi of whioh |^ then esta- PART I. 
^' blished the law$." 

If a pK^rtion of this created tree now; re- 
mtined, and if a seation of its wood were to be 
. mingled with other sections of prop{fgatcd 
trees, and submitted to the inspection and 
examination of a naturalist ; what opinion and 
judgment would its semiUe phij^omena suggest 
to him> respecting the mode of its Jirst formation ; 
and what would be his conclusion ? If he were 
imapprized of its true origin^ his .mind would 
Mt nothing in its senMk phmwmena, but the 
laws of Ugmjkatvon; just as the mineral geolo- 
gist ^* His nothing in the details of fh^ forma* 
** tipns of primitive roqk, but precipitfitions^ 
** crystaUkiiqtions,' 9Jid dissolutions.'' He would, 
therefore, naturally pronounce of it as of all the 
other sections of wood : that its *'JibreSy] wh^n 
they first issued from the seed, *' ipefe soft emd 
^* herbaceous/' that they '^ did not sitddtnlif pass 
y to the hardness of perfect wood,'] but, ''after 
'' many years;' that the hardness of their folds, 
*' v^ich indicate the growth of, eaich year," ^as 
ther^ore effected only *' by degrees ;" aod that, 
'' since Nature does nothing but by a progres- 
'^ siye course, it is not surprising that i^ sub- 
^< stance acquired its haziness onhf ^ little and 
" Uttle." 

Pbysicalhf true, as the naturalist would here 
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PART L appear to reason ; yet his reasoning, like tKat 
— * of the anatomist, would be morally and really 
Z^^ /fl/ie. And why would it be false? For the. 
same reason ; because he concluded, from mere 
sensible phanomena, to the certainty of a fact 
which could not be established by the evidence 
of sensible phsenomena akne ; namely, the mode of 
the first formation (f the substance of created wood. 

We thus find a second principle, common ix^ 
the first f<Hmations both i^ animal and vegetable 
matter ; viz. '^ That their sensible phenomena 
'' alone cannot determine the mode of their 
'« formations ; inasmuch as the real mode waft 
*^ in dire(^ contradiction to the sensibk imUcathms 
** of those phanomenaJ' What ha3 here been 
said of the soUd parts of the vegetable struc- 
ture, is applicable equaUy to allits parts, and to 
every member of the vegetable kingdom, at its 
jfirst creation. 

If, therefore, the natures of created bone and 
treated wood had suffered them to submt, and 
to be preserved until the ^esent day; we 
plainly perceive, how easy it would have been 
to demonstrate to the science of physics, its 
absolute tneompetence to determine any thing 
at all, by phenomena alone, concerning the mode 
of the ^st formations of the first individuals 
composing either the animal or v^etable king- 
doms of matter. 
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Theee only now remains to be considered, the PART I. 
third, or mineral kingdom of this terrestrial ^I^mi 
system ; and it appears probable, to reason and 
philosophy, by prima facie evidence, that the 
principle determining the mode of first formar 
tions, in two parts ef this threefold division of 
matter, must have equal authority in this third 
part. And indeed, after the closest investigation 
of the subject, we can discover no gi^und 
whatever for supposing, that this third part 
is exempted firom the authority of that canmuni 
principle; or that physics are a whit more com- 
petent to dogmatize concerning the mode of first 
forwwtkms, firom the evidence o{ph<Bnomena alone, 
in the mineral kingdom, than they have been 
found to be in the animal or vegetable ; or, to 
affirm, firom the i^ications of the former, tbajt 
the mode of its frst formations was more gradual 
and tardy than those of the other two. 

Let us try tiiis point, by proceeding with our 
comparison ; and let us consider the first created 
rock, as we have considered the first created 
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PART I. bone and wood; and let us ask, what is rock, in 
"~ its nature and composition? 

To this question. Mineralogy replies : " By 
*' the word rock, we mean every minerai mass 
** of such bulk as to be regarded an essential 
'* part of the structure of the globe*. We un- 
*' derstand by the word mineral, a natural body, 
'• inorganic, solid, homogeneous, that is, com- 
*' posed of integi-ant molecules of the same 
'* substance*:— We may, perhaps, pronounce 
" that a mass is essential, when its displace- 
" ment would occasion the downfall of other 
*' masses which are placed upon it*. Such are, 
'* * those lofty and ancient mountains, the first 
'* and most solid bones, as it were, of this globe,* 
*' les premiers, les plus soUdes ossemens — which 
'* have merited the name of primitive, because, 
" scorning all support and all foreign mixture, 
*' they repose always upon bases similar to 
** themselves, and comprise within their sub* 
** stance no matter but of the same nature*.-^ 
** These are the primordial mountains; which 
" traverse our continents in various directions, 
'* rising above the clouds, separating the basins 
^' of rivers one from another ; serving, by means 



' D'AuBUissoN, i. p. 272. » Ibid. 271. • Ibid. 272, 
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IHNERAL AND UOSAICAL GEOLOGIES. 71 



CHAP. vn. 



*' of tiieir eternal snows^ as reservoirs for feed- PART I. 

'' ing the springs, and forming in some measure 

** the skeleton, or, as it were, the rough frame" 

•* work of the earths'* These primitive masses 

*' are stamped uuith the character of a formation 

** altogether crystaUine^ as if they were really the 

'* product of a tranquil precipitation^ '' 

Had the mineral geology contented itself with 
this simple mineralogical statement, we should 
have thus argued, concerning the crystalline 
phtnomena of the first mineral formations; con- 
fiormably to the principles which we have re- 
cognized. As the bone of the first man, and 
the wood of the first tree, whose solidity was 
essential for ^' giving shape, firmness, and sup- 
*' port'* to their respective systems, were not, 
and could not have been formed by the gradual 
processes of ii«$3/£cdrfi(m, and /^g7?^ 
they nevertheless must have exhibited, the sen- 
sible ph]0enomena, or apparent indications ; so, 
reason directs us to conclude, ihsX primitive rock, 
whose solidity was equaUy essential for giving 
shape, firmness, and support to the mineral 
system of this globe, was not, and could not 
have been formed by the gradual process of 
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PART I. precyntaiwn and cryMaikzathn, notwitiutanding 
any sensibk phanomem, appaiendy indicative of 
those processes, which it may exhibit; but that 
in the mineral kingdom, as in the anijnal and 
vegetable kingdoms, the creating agent antici- 
pated in his formations, by an immediate act, 
effects, whose sensible phenomena could n(yt 
determine the mode of their formdtion; be- 
cause Me real mode was in direct contradiction to 
the apparent indications of the phanmnena^ 

The correspondence and correlation of the tkite 
subjects, is pointed out by physinl science itself 
in the passages which hare just been quoted; 
for, natural history notes the analogy of the 
wood, in the vegetable structure, and mmerabgy 
notes that of primordial rock, in the mineral 
structure, with the bone in the animal structure. 
Solidity and consistency, th^efore, are the common 
properties of all the three. To produce that solidify 
and consistency, which were as neces&idry for the 
surface which was to sustain, as for the bodies 
^hich were to be sustained by it, was equally 
the end of the formation of each ; and, ther^ 
fore, according to Newton's second rule, we are 
bound by reason to assign the same identiad 
cause for the solidity and consistency of each. 
And it will then necessarily follow ; that primi- 
tive immediate crystallization, can furnish no data 
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for computilig Awe, moie thiUi prindtiH im* PARTlf 
foediMe omficatum^ or primitive inmediale Hgm- qjj^.|^ 
Jicatkn. 

it matters not to this ai^ment^ whether 
the mineral geology adopts the Neptunian or 
the Flutoman system ; whetlter it sees in the 
phanofnenax)fmmeTBi8, the characters of aqueous 
solution, or of igne6us fusion ; because, the 
argument is directed, universally, to the qttes^ 
tion — of the authority of pianimejia, in ^t*st 
fomvatumsy for deterknming the mode of their 
produotton; and it is, therefore, in no manner 
affected by the particular differences subsisting 
between those two conflicting hypotheses: 
whether the phsnomena seem to indicate the 
mode ofwcAeTy or the mode of Jire, they cannot 
be indicative of the real modei 

But, the mineral geology has not contented 
itself with that simple mineralogical statement ; 
nor drawnrthe conclusion which we have drawn, 
in confohnity with the principles, and in obset^ 
Vance of the rules, of Newton's philosophy. It 
'' affirms, that the character^hy which geoiogf 
** is written in the book of nature, in which it i& 
^ *' to be studied, are mmercds^r and it " sees 
^* nothing'' in that book of nature but '* precipi^ 
** tations, crystallizations, and dissolulions ;" 



' D'AuBuissoK, Disc, Pril, p. TO. 
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FART r. and therefore, because it . sees fuUhmg elm, it 
— concludes without hesitation, from crystaUme 
phanomena to actual crt/stallization. Thus, by 
attempting the impossibility of deducing an 
universal principle, viz. the mode of first forma^ 
tions, from the analysis of a single indimdual, 
yvL. mineral matter, separate from co-ordinate 
animal and vegetable matter; and concluding 
from that defectiTC analysis, to the general law 
of first formations ; it set out with inadeqmate 
light, and it is no wonder that it ended in 
absolute darkness; for sudi ia its elemental 
chaos, and its chenucalpredjnkitionof this globe : a 
doctrine, so nearly resembling, the exploded 
atomic philosophy of the Epicurean school, that 
it requires a very close and laborious inspection 
to discover a single feature, by which they may 
be distinguished from each other. 

The sensible pha^mnena, which suggest crys* 
taUixation to the Wemerian, or vkr^kation. to 
the Huttonian, in examinii:^ a. fragment oi pri* 
mitive rock, are exactiy of the same authority, 
bttt not of a particle more, with that which would 
have su^ested oss^atum and Hgnificaliim to the 
anatomist and naturalist, who should unknow- 
ingly have inspected or analyzed created bone, or 
created wood; and the same error would have 
be&llen all the three, should each have con- 
cluded, from what they saw, that the substances 
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wHich they vi^re Beverally engaged in ^canmii- ftMTT I. 
ing, had been formed by the several modes of c^'^yjj 
cfystalH^atian, oi^iOum, and ligf^cutiofi : the 
nimeralogist can no more discover the mode of 
the formation of primitive rock by the laws of 
general chemistry, be they the laws of^re, or the 
laws of water, than the anatomist can discover 
tiketnode of the formation of created bone, by the 
1b,ws g( generation and accretion. 

But there is this notable difference bel^een 
4iie three cases ; that the animal and vegetable 
crtructures were formed to continue only for 
short darations of time ; they were to reproduce 
dieir species, and to perish; and to be con* 
tinned only by the succession of generation^ 
The first formations of these, have therefore 
long since been resolved into their ultimate 
elements, and €U^ now totally irrecoverable by 
us. Whereas, the first formed mineral masses 
ofthis earth, constituting the '^ skeleton, or rtmgh 
^^ frame*work'' of this globe, were not made 
to reproduce their kind, nor to perish within 
the experience of the human rc^e; they stiU 
subsist, with the nature and structure which 
they remted at their Jirst formation, or crea* 
tion. When we discover no evidence what- 
ever ctf re-congaositum of divided parts, but a 
9ttnple homogeneous, mineral substance, inca«- 
pable of production by any known , secondary 
caus^, then we see a tme Jirst formation. Such 
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PART I, are the gramte masses which we mrvey ; whidi 
were coeval with created imm. 

Hence it is eyi4ent, that we are to reason of 
the first formation of primitive rock, as we shoald 
reason of a hortus siccus, composed ctf created 
plants from the garden 6f Eden; with whieh 
those primitive rocks were contemporafy, 
although they have so long outlasted them. 
If we knew, that those dried plants were formed 
before the laws of vegetable generation and 
growth could have commenced^ we should take 
no account of the apparent indications of g^e* 
ration and growth in their phanomena ; nor suffer 
ourselves to be deluded by them, in rei^ect 
to the made of their formation* In the same 
manner we ought to dispose our judgments, 
with respect to the first mineral formations; 
which were tmquestionably formed by the wme 
mode, be<muse anterior to the first flowers tiiat 
grew upon the earth. 

When, therefore^ we handle a pteoe of 
granite from the Alps, the Andes, or tht 
Himmaleh mountains, and think we discern in 
it the characters of aqueous^ or igneous, action; 
if we vrould be sure to reason unphilosopfaically 
and falsely, we shall instantly conclude, fipom 
the first promptings of our senses, that the mods 
of itis first formation was by aqueous s<^tM)n> 
or by igneous fusion; we shall say, '' tUi 
" substance looks as if it teas farmed by the 
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*^.agmcf of water, or fire; we j«e nothing in part l. 
" it but the charMters of water, or of fire ; — 
<' tker^, it. ««, >wrf by the agency of ^^""' '''' 
•* water, or of fire." And thus it is, that the 
mineral geology actually does reason; though 
proinBBing to govern its reasoning, *^ by the 
** principles of sound physics, Bxxd the rules of 
*^ an ejiad logic.'' Nothing can be more un- 
philMophical, and popular, than such primM 
fade conclusions* 

- Buty if we would reason philosophically, 
and Gon&Hrmabiy to the principles and method 
of Newton, we stedl take our premises much 
higher; and shall reascm thus : This substance 
isa portion of terrestrial matter, and of that order 
x£ terrestrial matter which constituted the J&*^£ 
Mmeral/^nTaatiom of ibiB globe: itwas*therefote 
iwt produced by any secondary cause, but it was 
" crtated, and set in its order, by the Creator, 
" with tbe properties which most conduced to the 
** en&fiir which He formed it;" which properties 
were, soUdity and stability. It was designed to 
siictaia the loose materials of the^/b&e, as the &(7;2e^ 
were designed to sustain the tsoft and flexible 
parts of the ^Mfy. His fifst formations were made 
in twrespandence with the laws which He wbls 
thm ahwt to establish, and in anticipation of effects 
ondMppearancts which were thenceforward to be 
pvoduced only by the operations of those laws ; 
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PAUT l« ftnd since there are no decays and* reproduc- 
tions of granite mountains, as there are^ of 
animal and vegetable structures, .and tfaerefiire 
no known laws for dieir successive or occasional 
formation, it is reasonable and phflosophkaLto 
teg;ard this-piece of granite as a part oi^JirHfer- 
motion, the fn(Hko{!whiciivrzs Divine Cr€atmi; and 
which has therefore always subsisted the same, 
since the act of Creation brought itinto beic^. 

** But (exclaims the mineral ge(dogy,)canany 

'' one uphold the doctrine of muver^d forma- 

** turn ? Let him who answers in die afllmiatm 

*' reflect on the consequence which that doctrine 

<V involves* He must admit, that -when the 

'' particles of quartz, fddtpath, and mka, wlmh 

'V had before arranged tkemseiues so as torfoni 

'^ granite, changed their mode of arrangement, 

'* so as to form gneiss, that change was caoAr 

** y&yed with the rapi^ty of an electric shock, 

r** from one end of the world to. the other ^^ 

^< that the currents of the different ^hemiapheies 

'*' had so equable a motion, that the particles 

** borne along by these currents were, so eguaify 

'* assorted, that within the tropics and. witkomt, 

** the same dispositions began and ceased sU:ihc 

." same mment: — that similar pebbles, were 

" detached from their native rocks/ at^the poles 

** and at the equator, by equal forces acting 

*' under the same circumstances, and wctc 
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" deposited by the Mtne meanSy and at the same FART L 
*' time. An these he must admit, or reject m __ 

-CHAP* TIL 

** tat^^edoctns^o{ universal formation^.*' 

We hare no objection whatever to the 
alternative here offered us; only we must rectify 
some confusions in the statement Vw, in 
admitting umversalformatUm, we are so far from 
admitting what is here assumed, viz.: — that 
the particles of quartz, feldspath, or ndca, pre- 
viously arranged themsehes, or subsequently 
changed the mode of thitir arrangement, that we 
absolutely deny that any particles of matter, 
of any description whatever, arranged them- 
selves at all, prior to univer sat formation; because 
we affirm, that universal primitive formation 
gave to all particles of matter, both their being 
and their arrangement. And we cannot be 
eAibarrassed by ''the rapi^ty'' of the operation 
'* from one end of the world to the other, like an 
" electric shock i^ because we suppose it in the 
mode of first formation ; which was Divine Crea- 
tion. We cannot be perplexed, that the par- 
ticles were ^* equally assorted, both within the 
*' tropics and without, at the same moment,*^ 
because we conclude with Newton, " that all 
^' the particles of matter were variously associated 



* Grsbvoooh's Qeol. p* 225. 



QO A COMPARATIVE- ESTIMATE OF 'HIE- 

PART 1. *' «' tfi€ Fi&ST CKEATiov iy the caunseU Qf an 

cHAP^vii '^ Intelligent Agents and, for the same reaton; 
we find no difficulty in supposing this operation 
to' have taketa effect '' at the poles akd at the 
^* eqtuUoTf by the same means, and at the smne 
^* time,' because it is the very cooclusicm of 
Newton's philosophy, and of unsophidtbated 
reason ; which teach. Universal Primitive F&rm- 
ationy by the Creative Act. 

'* What, then I (it will perhaps further ex» 
** claim,) has God introduced ^appearances into 
^ His works, to mislead wad to deceive His moral 
** and intellectual creatures? Has He affixed 
^^ phenomena, which should seduce them intd 
** error V — Mij ytmro, Gadferbidf Great was die 
authority which wamisd ; jbtn kpivrrt xar o4/iv, oAAft 
Tuv fmAia^ xpoTiP x^iVffTC — ** J^g^ ^w^ cuxoTding ts 
*' appearance (onfy), but Judge a right Judgment.'^ 
And although this precept was certainly not ad*- 
dressed to the mineral geology, yet it is t)f unii- 
versal force, in erery subject which tnay engi^ 
the reason. Those pkanomena cannot misled, 
deceive, or seduce any one, who fakfaAiUy and 
diligently exercises his tnoral and intellectual 
fiEtculties by the rule which God has supplied for 
their governance ; but only those, who neglect to 
exercise them by that rule. For, those very 
faculties, while they direct us to infer universat 
first formation by the immediate act of God, cauti<m 
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M ix)t to be misled by tile ]D)ft«iiMiaM PAirr L 

M< must ocoasio!!. They wmn oft, that all Jfrjf — 
formatims of tba matetkl weeks of God must , 
hare received a specific /brm of tiieir Bubsta]ioe> 
aad, therelbve^ must have exhibited to the 
usual sense sped^ ckarMtens^ even at tin 
moment when they weie fttst called fromnon^ 
existence into being. \¥1iether it were the 
ftrst formed bird, or the first Jofrmed shrt^ oa 
which that bird rested^ or the fint formed r^ck 
im which that shrub grew^ each must have in* 
atantly exhibited smtibk phdBMmsfw; the firsts 
of ass^kuOim; the second^ of Ugn^cjttkm; and 
the third, of crystalUMlum. Yet^ iA^effuttwrnena 
would not Imve been truly indicative of ocAotf 
ossification and actusU Ugnific«tioa joa the two 
first cases; and therefore, they would not have 
been indicative g( actual erystallhatioii in the 
last; that is, of those subjects having passed 
through any of these gradual pfioces^». Then 
is no possil^ty of escaping from the self-evident 
certainty of this principle; whicb exteiids 
^ually to all tiie three kingdoms ct terrestrial 
tnatter. And the uniformity, refgulevity^ and 
umplidty of all tiio vwki^ of Ood, diieci us ttt 
beiieve; tiiat the 4ar<ifre, imd consequent 
phanomtna, of first formatkms in all those three 
kingdoms, would have manifested a direct cor-* 
respondence with .th^ laws which He was then 
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.PART I. proviiiii^ lor Hk new, system. It would Imre 
— done so in the fi«t bm^, it .would have done 
so in v^e first K^ioa; th^relQre, it would bare 
done so in the first rocAr. The bone» an|l the 
wood, have passed away; but th^ rook ^still 
remains, and we contemplajte it at the present 
hour, in the east and in the west, in the north 
and in the south. If cry^llmc compo^iticm is 
the property, whioh, by the laws appointed at 
ihe.creation, constitutes, the greatest hafdnw 
and mUdity in nmeral substauoes, we shall 
expect, Ihat the primitive mineral masses will 
be *\ stan^^ vith a charact^ a^ogaher crys-> 
** tidlinc^ ;" jui^t as ly^ conclude, by parity of 
Mason> that the bones of the first animal^ mu^t 
have been skimped with a charact^ gttogether 
cakarems. . , 

' Those persons^ therefore, who ];%htly us^ the 
faculty of reason, will be. in no daqgeir of bouig 
deceived \)y prpmHvte.pfi<mamena ; but will ascfijljjs 
them> by rational induoti<^, to the immedisie 
des^n and act of God^ To others, indeed, they 
may become a judicial snare ; to *^ tpke the wise 
f* in their own crq^tiims; and to mabefoofish thi 
f* msdomofsdence^fdHfjfSQWlM'' 

De Luc, in his " Jj^ttars on the Earth,'' ph^ 
jjcrved : " Neither natmra^l history, nor phyjHpai 
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♦* ft^ietice^leadus tobeUeve, dkatoWglobetesex* PART I. 
" isted fJpoua all eteraity ; whenever, tiberefore, it 
*' tfcquired its Jirit esistence, the matter of which 
'' it was composed must, in &11 n^essifjr; have 
'* been of same nature, taA under same^firet irh 
'* tegrantfotm^J^ His mind i^as, for a moc»ent> 
sensible of this great truth; and he was then 
nearer to ** a solid basis for geoiagy*,'' thto he 
ever was afterwards. But; it was only for a 
moment; for, from that period his philosophy 
retrograded, while he imagined that it was ad^ 
vancing. He wanted either the ability, or the 
resolution, to trace back all the Hnks of the 
dhain, which connected the actual phanomena 
of -mineral matter with that gteBX remote prin-- 
ciple. He vacillated; he could not stand the 
intermediate sarcasms of the celebrated j^A^y^sircai^ 
philosophers wiio were bis contemporaries, aAd 
some of them his distinguished fellow country- 
men ; and, ' resenting to his fatal system of 
compromise and concession, he sought to con*- 
ciliate the- good fellowship of ;%#ic(i/ science, 
by surrendering that high a^d Bc^d priiiciple 
to the chemical geology pf Sauspure* ''In my 
" letters on the ffistory <f the Earth,'' says 
he, '^ I acknowledged, that I sau> nothing as yet 
*^ that could lead me to concme the formation 



' Tom. ii. p. 21 1. 'See aboT#, p. 26. 
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tfAAT I. ^* efprimar0al iubitmiees, the laaiMg of which 
^f were unineetHgibie to mt. Since the publica- 
'^ tioa ef that work, &at of thj^ observations 
^^ add' remarks of M. d« SauMure, A^ bee&me 
<^ /or 9^ « CMipase ijf which to steer. — From that 
'* ttlnetheobderMtioQia of mineralogists, together 
^^ WiA my own, haive placed beyond all doubt 
'^ thid great geohgieat fact ; that all the wibk 
^^ mass of our continents, except volcanic sab* 
** stances, fomned itself in successive beds, or 
'^ strata, of difi^rent kinds, beginning widi 
'* granite. — It is impossible to deny this, suitor 
** reading the ** Voyages des Atpes,'' o( M. de 
^' Saussure ; in which that great observer hm 
^^ SQ accumulated the proofe of this ^th, that 
*^ ho one can doubt it, and retain any right to 
^* the title ofgeologist^:'' that is, of mineral geolo- 
gist. Thus, the importunity of sensible ph^enofncM 
fliiseinated his judgment; and drew away Mi 
view from the great truth, of which he had 
caught a glimpse. He went back from the 
path of Newton, and plunged into the chaos of 
chfimioal^stfbpmations; and he thereby reduced 
tkimself to the necessity of seeking, by a daring 
and inerudite tampering with texts of Scripture, 
that visionary and wbitrary chronology for the 
t^ts (^ Creation, which he had before strenu- 
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otisly refused to odier geologists, who had de- PART L 
manded the same for the effects of the Deluge. 

I am well awue, of the power o{phanamena 
on the mind; and, of the difficulty which the 
mineral geology experiences, in resisting iheir 
importunity with respect to the mode of the 
^rst nuneral/ormatiam. But then, 1 am equally 
aware, of the difficulty which a countryman 
experiences in renoimcing his persuasion, that 
the Mn rises from the earth in the morning, and 
sets at night, either in the ocean or behind the 
hills. The difficulty is of the same kind in both 
cases; and proceeds from the same cause^ viz. 
the contradiction of the real fact, and the appa^ 
rent indications of the sensible phenomena. But 
these contradictions, of fact and phenomena, 
appear to reveal a law, designed to stimulate 
the exercise of our rational and moral faculties, 
and to abstract them from the dodiinion of 
stnse» 
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CHAPTER VIII. 

PART I. The entertainment of a chaotic philosophy, how- 
ever modified, within the lights of reformed 
philosophy and revelation, is a monstrum in the 
history of the human mind; because/there 
exists no reason whatever, ct priori, for suppos- 
ing, that an Intelligent Agent gave imperfect 
existence to any of His first formations ; and be- 
cause we have found ample proof, d posteriori, 
that in two parts out of three of this tripartite 
system of matter, the first formations must have 
been produced in their full perfection— ^r/erf 
bone, and perfect wood. We are therefore 
directed, by every sound principle of analogical 
reasoning, to infer ; that in the third part, where 
the first formations were as essential to the 
structure of the globe, as in the two former to 
the structures of their respective systems, the 
first formations were likewise produced in their 
fiill perfection-— j»er/erf rock; and we have seen, 
that the indications of sensible phenomena can 
have no authority whatever in this question. 
To conclude then to a chaos, for that third part 
of matter, in the present state of our knowledge, 
is far more monstrous than the conclusion to 
an universal chaos, in the heathen world. 
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The pretended analogies by which it is at- PART I. 
tempted to be maintained, are too fallacious to chaf/viUv 
affect the judgment of any one who is at all 
at the pains to think for himself, and who does 
not permit the thread of his thoughts to be 
intersected. " In the present order of nature, 
*^ (says the mineral geology,) we observe that 
" animals and vegetables advance by a compara- 
" tively slow progression to maturity; such 
** appears also to have been the order of nature 
"in the progression of our planet to a tranquil 
V stated" The false reasoning of this argu- 
ment needs scarcely to be pointed out : it first 
takes ground upon a pre-assumption, that our 
planet actually experienced a progression from a 
disordered to a tranquil state, (which is the point 
refused;) and then it attempts to confirm that 
pre-assumption by comparisons, which can 
yield no analogy whatever ; namely, 1. of the 
present order of nature, with another supposed 
antecedent state of things which it equally calls 
the order of nature; and, 2, of the secondary iormzr 
tions oi generated animal and vegetable structures^ 
under that present order, with iht first formation 
of the mineral, in that antecedent state: between 
which things it is manifest that there caiT^xist 



' Bakewell, Ekmenii ofGtolog^, p. 429. 



BAIcr h w> r^i^tjkm of analogy wk«tover. Tbe '' promt 
— *' orrfer cf nature^'' is a phmse without mean-^ 
9ig, tf it is not i«teaded to Qxpreas the oticr 
^ 0bli fi M kl (^ ^ ^^ oreatioH; as Bacon 
WAe^r^U H*. But th«s esclndes any ;nr« 
^smdflg wder ^ nature, wbich -are wordi aln 
af^otc^y without any neaaing at all; ni^t only 
iqt i^ligion and pbiIos«phy» but^ m common 
Wpw, whiett poTO€iyes> that $mtf^e is h^^ a 
aJov^y word> borrowed from heathen igno- 
W^m, and only sMviog for the c^scuratioa of 
tvutk To QeafiOA figkt, the analogy should 
}fmf% hee9 stated^ between ib&Jrstfirmaiiem 
^ uU th tkree kingdoims of matter; between 
tlitJi»tfikir%.tb»:%s| fm^ and the test ro9ki 
4^^ tjbfi pfepept j^rder o( natuw commeiMd 
its Qperation ; and the time requisite for the first 
ibnna;tion of the two fiiat.of thesie being foun^ 
would givQ die time reqiiisite for the first form- 
%tiaa of the third* But^ what inference cm 
bQ drawor eanoeeniiig. it» firom '' the (xmpcn^^m 
*-* ^im ^^gremm to nurtmity'' of generated 
9«iwtla, etr prx^agated trees, in the prtmnM 
§f^ ef natwncl^ The 6up|>08ition o£ a. primilim 
€haotic Jiuid, or amfiued maiiure t^ ekmoOs 
pffodueed by.the Creator^ ia. die sappositma of 
an imperfect creation; but, the tender condition 
of nascent animals, or vegetables, under the 
present laws of genesatioUr ie no imperfect 
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fMitim, ^but ft betuliftr} part and seqwtece df tAlKt t 
tkMit first fotmatioci, in which the first animils, — ~ 
aad first vegetables, wei^ <Teaferfjp0r/€c^ If the 
Miientl geology coald show it to be probable, 
that the^^f^ man, and the Jir^ trte, subsisted 
at first mk ^ im p er/e et miriamx, wkieh dmf b^ 
^ d&jf was fmfmnei^ when as yet Ikert w4s nme 
^^ of them^'' then indeed it might infer witk 
eonsistency, ** the comparatirely slow progres- 
^ sion of our planet, firosci a state of thMs^ 
^' ta a state of maturity ^' bnt that it nerer can 
do; and therefore, it can never draw that in^ 
farencefi:t>m the lawa mm operating in gemratsi 
bdngs^ without leboantitog aH pretensions to 
Hm Csciylly of eondueting a logkal ArguttMnt^ 
There is a rMson for thie slow progression of 
gtmratiam; but tbeie is n» reason for slow pro^ 
gronion in^^yormtfAmrt 

Agltin, it woald argue by ataalogy*; and it 
ask8, *' Why are there mmntains on the ghbtV 
which question it immediately answers, exults 
isq^, with this other question : *^ Why are there 
^ pyramUs in Egypt rs» if it^houldnsLy, ''Am 

V yms mmoeftd nswt And it adds j that '' the 
^ eouTse,wUdi the antipiary pursues in bis 
^ leaearohes eonceraing pyramUs^ marics out 
^ that d tike geoiogist, with reinject to maun- 

V tams^ and! their bases, our continents^'' I* 
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PART L then shows; tliat in each there must be materkth 
■" and operation ; but it £orgets, that in the pyramid^ 

' the TWfl/eriViZs must precede the ojpmir^ 
in mountains, the operation must pree^le the 
materials. In the pyramid, there inuAt be ma- 
terials before the artificers can act; in tixe inoun^ 
tain, the Artificer must act, before there can.be 
materials. Iii the one case we are led to inquire, 
from whence did the artificers procwr^ the ma- 
terials ? but, in the other^ how did the Artificer 
produce the materials ? that is, what was the nwdi 
oftheirjirstfmnathn ? What ^ue analogy, then, 

* can there be between the two cases, if closely ex- 
amined ? But, from not examining them closely, 
and limiting its view to a vague resemblance, 
between the strata of soils in mountains, and* 
the layers of masonry in pyramids, it«x;ontents 
itself with that resemblance ; and it con- 
cludes, " we should indeed be very far behind 
" hand in geology, if we were not able to, dis< 
*' cover ^ from whence the materials proceeded tf 
*' which those ^rata were formed^'' And firom 
whence does it at length discover that they 
ultimately did proceed? From a chemical chaos; 
or ' ^ confused assemblage of elements, of which^ 
** water was die^basis; and it is from thisjfZrrf 
** mixture, that all substances whatever, whiclr 
" engage our observation or experience,yw7»erf 
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•* 4kemselves^.'' And this *' Ascwerjf' is to he TART I. . 
imposed upon us, as -a result of " the happy re- nnAP^m 
** vobaUm, effected hy Bacon and Newton in the 
** etudies of the natural sciences T 

But, says the mineral geology,** every propo- 
^^ fiitionin the physical sciences, which does not 
** result simply and immediatdy'from the ob- 
** servation of a vumif^t fact, can only be an 
** indtiCtiert&T?cwn, by analogy, from facts which 
•* are known ; this is an incontestable principle 
" of all sound logic *.'' There can be no doubt 
of t3ie truth of this maxim ; but the validity, of 
the induction must depend, entirely and abso- ' 
lutely, upon the soundness of the analogy. Every 
degree of unsoundness in the analogy, will impart 
its defect to the induction; and as the pre- 
ceding analogies proposed, between the wwwfe of 
the j^r J* formation of the earth and that of 
secondary formations, are utterly and palpably 
unsound, so must the inductum deduced from 
ihem be utterly unsound also. 

The mineral geology does not seem to be 
aware, how baseless a febric it constructs, in 
foundmg its doctrine di first mineral forriwition on 
secondary cdM^t^. ** The first basis of geology 
** founded on facts^,** says de Luc, *^ is certainly 
** an exact knowledge of the mineral strata. 



' See above, page 20. * D'Aubuissov, Tom. ii. 603. 
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PAET r; ^'^whidk compoi^ the tn^sa of our continents 
_^ — •" subject to our obBervation ; foT, tkese stiatai 

CHAP. TIU. "^ 7 ^ . » 

, *' /Ae. formafidn qf which has entirefy ^eai€4, 
** must have betn the effkct qf primordial caus^ 
'^ whkh m hnger snbMt.'' T9 Ae^ same 
^rpose IXAubmssoii, but with, greater gob** 
a)derati0ft c '^ 7%e itolfird €f this cause, and the 
*^ maimer in which it aeted^ are most likely re- 
'*^ fhavedjbr ever from our knowledge : no effect of 
^' the same kind is ever now produced: — all the 
^/ eiirouiDstaaees of tiie division of the mineial 
^^ madses into beds and strata^ both in their 
/' primitiYe and actual stetes^ are very far f rem 
^* Mng known to us; bjdA, m oonoluding this 
'' subject^ we are constrained to say, that to 
** determine lespecting stratification^ its cir- 
*' cuiHstanee8> and irtslaws^ stiU remmns apro- 
** hkm to be resolved^ and is perhaps the most 
^^' impsrtasUoneingeo^iosyJ' Thus also Guvier: 
r^' Wt r^maili in utter igvsora^^ respecting the 
'^ causes, which have given rise to ^e varietf 
'^^ VBt ^ min^raidr ^ubetanoes of which, strata 
^* are composed. We are ignorant even sf ike 
'* agents wfaioh nay have hdd some of these 
'' 9ab6tMiee& in « stete of solntionr and it 
'^ is Hill disputed les^eeting several of then, 
*' whether they ha^ awi^d their wigin fo the 
'* agency of water, or of fire V* 



\ S ^3, p. 70, 
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That every effect must have a cause, ii^a PAKPI; 
tradi which all the evfl ingenuitr of Hume " — 

^ CHAP. ViU. 

could not invalidate ; for he confirmed it while 
he laboured to impugn it, by proving, that he 
was striving to render his own sophistry the 
€MU9e, of the effect of scepticism in others. But 
it does not necessarily follow, because every 
effect must have a cause, that every sensible 
physical efiect must have a secondary physical 
ctfMf ; on the contrary, we know that there 
must have been, and 'there still must be, many 
sensible physical effects, which can cmly be 
iBiscribed to a Jirst physical cause i and we 
have found, that the ^first physical cause is the 
Creator. 

Now, in order to establish the legitimate 
reiatioti of cause and effect, subordinately to the 
first cause, it is indispensably neceissary, either 
that the cause should have been known in the 
courte of actual operation, or the effect in oours6 
of actual production ; in either of which cases, 
we may securely pronounce of the relation of 
cause and eflfect. To these alone Newton a»- 
mgned the denomination of phenomena; and he 
aiBrmed,thaf whatever cannot be deduced firom 
*^ phanomma, is to be called hypothesis; and that 
** hypotheses, whether metaphysieid, physical, of 
f < occult qualities, or medhaiiieal; are not to be 



PAitTJ. '' admitted inexperimeutal philosophy^*' Bu^ 
— if neither of these have ever been kaoyrn, how 
'^^j,m^j fundamentally hypothetical must be tiie relatioa 
^ alleged ! J^nd who ever knew a granite rock, in 

course of production, or a menstruum exl^biting 
. tf ^2^^ capable of producing it? Mineral geology 
says, that it infers it^ because the crystalline 
substance of rock must have had a cause* So 
must the calcareous substance of bone/ and the 
fibrous substance, of wood, have had z. cause; 
but> if it wbls Jirst-formed, created bone, orjftrst- 
formed, createdivood, it. most assuredly had not a 
Sficondary physical cause, whatever were the op- 
pearances, which the mineral geology cs]lph6eno- 
mena; and, if it isjirst-fonned, created rock^ it had 
not a secondary physical cause, whatever axe its 
aj^earances. Yet, we know that there are now 
secondary causes which produce bone and 
wood ', but we know of no secondary cause 
thi^t produces granite. And the reason appean 
to be obvious: for, the animal creation wa3 t^ 
subsist,, by succession to thejirstformed indimduafis 
and therefore, laws for securing that successiont 
by the multiplication of individuals, were neces- 
sary : but, the mineral creation was to subsist, 
permanently in its first-formed individuals; there* 
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ifere, no laws for their multiplioation were ne- PxttT 1. 
pessary. And fbom.this c6nsiderati6n alone, — 
accrues a very powerful -.miwprf^ evidence; that.^ -^tn. 
ibe^rgt mineral formatiom, which are still per- 
manent, were, formed by. no other mode thdn 
thht which formed the ^rst animdls, which have 
been succeeded by generation. 

When, therefore, the mineral geology ascribes 

. the Jint formaJtwn of rocks to the mode of crys- 
tallization in an universal a^f^eoi^ fluid, it assumes 
an ^ect which- w^s never known in course of 
production, and explains it by an assumed cause^ 

. which was never known in courpe of operation. 
And what is this in philoeophy, but assuming an 
occult came ; and in reason, but assuming a^c/ion 
instead of ^fact, for the boMis of a science ? For 
^e water-^geohgist, who maintains the crystalli- 
zation of granHe by water, is obliged at the same 
time to jbcknowledge the f^t^ pf . crystallizati<4i 
by ^fire, in sdme iiista^c^s ; and since we have 
never witnessed thfe crystallization of granite ftt 
ifdl, either by water or by fire, the system that 

,. would determine the mode of its formation to 
water, jaJMute^, can have po rea/ foundation. 

The water ^geokigisf, indeed, ascribes bUX 
formations, primary and secondary, to water, 
while the fire-geologist ascribes them all to fire; 
which resembles ** the glorious uncertainty,'' ir- 
reverently ascri|>ed to the law ; and has given 
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r AtT I. <^^ne to an em^ieiit chemical pbilosoph^ t0 
obse^e : " geologists arrive at condusious dia^ 
metrically apposite; upon which a derer 
** writer remaiks, ' that amopg all the wondeiB 
^' geology presents to our view^ the cffs^demt 
^* of the theorists ia the moat unaccountable V. 
But, there is still room iox fancjf to plajr 
between the two; for, ii^y might not those 
formations be asoribed to both agents^ im 
succession? Why might not the~ primary 
formations have been caused by fire, and the . 
^secondary by water ? Why, after a minei^ 
^lobe had been, formed by igneous Jicsion, might 
not a revolution have been effected by an 
aqueous Jhiid? for we are certain of the 
existence, and of the power,, of both those 
agents in the globe. Why then 9x0 we to con- 
tend for the one, or for tiie other, exclwiTely 2 
and why might they not have operated in aMe»- 
tMtion ? Here is still a gf ound-plot left, to Attempt 
the raising a new system. The argument is ao 
entirely and essentially hypothetical on b«^ 
aides, that this last supposition may be just as 
defensible as either of the other two« ^ The 
Neptunian haa estaUished the ftict against Hut- 
ton, that secondary formaticms are of aqueous 
production ; by showing, that the perfect pra^ 
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servation 6f sea-shells in inland soils could not PART L 

havfe taken place, if the revolution which trans- — 

CHAP vin 
ported them thither had been effected by ^re; 

JMrihe shells^ being calcareous, must have been 
dnsiolved, and mingled with the general mass^ 
Buty he would -infer fram thence, that primary 
formations nfust likef^ise have been of aqueous 
production'; ^ich is more than his premises 
cam yidd: He has refuted Button, indeed, in the 
one argument, but he has left him as strong as 
ever in the other : and yet, not a whit stronger 
than Mmeielf ; for, the force of their arguments 
is so nearly poised and balanced, that they 
netoalize eiCch other. The result is, that there 
win remain for iever a ground for hypothetical 
contest beiweett the two ; imd, therefore, as 
there exists no accessory weight of truth to de- 
tennine the scale defitdtivety on either side, tl^e 
jv^St condusion is, ti^t both are equally erro- 
neous wiih respect to fact ; consequently, that 
** *^ erystidtme character stamped upon the pri- 
^' mtive tmrieral maues,'' was not stamped by 
either of the secondary cbxxsm jtssigned ; but, that 
it was impressed by the Jirst, Creating Cause, 
wfao' anticipated tiie effects of each, in giving 
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PART I. to those masses ** the properties which mast con^ 
coAP^Uh ** ^^^ '^ '^^ end for which He farmed them!* 

A principal and obvious ** end'* of those **pro- 
" perties/* as we have seenj was the soUdity and 
durability resulting from the grain and texture 
of their composition ; so that the granite sum- 
mits, traversed by Hannibal 2000 years i^^ 
lire identically the s^dne which we now witness; 
and we are sure that they stood identically die 
same> twic6 2000 years be&re hiol* WhatevM 
may be Utte destructive and waating power <tf 
the atmospheric agents upon sonie bodies, it 
is iifull with respect 'to these, and tiierefoia 
idle t^ take account of it m gckdogy; audit 
in only tfesorted-to, to aid a' limping system. 
We discern a oiatiifest ^ end^* likewise, in dieif 
*^ HzesJ* and their -^^^re*;'' for, to the iM<^ 
tude of the/bm^; is owing the aceumulala<m gf 
supplies for the rivers which are to irrigate lS^ 
globe; imd, to the proliAigations and iodi* 
natiotits of the Imter, are cTwing/tlle cimftlict 
lU^d dit*ection of' the \rivera whichi aotually 
it¥i^t« it.' And how is it possible tb eomt^B^ 
plate Xbe'tincMngeable arrangement, by wJiicli 
airthesd peirfect means conduceto their E^vehil 
perfect ends, without '' rendering immediate^ 
** to Gop; the things which are God's f ^ 
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CHAP. IX. 



CHAPTER IX. 

It is reTolting to reason^ and therefore to true PART I. 
philosophy, to observe how strenuously physical 
science labours to exclude the Creator from the 
detaih of His own ciieati<m; straining every 
nerve of ingenuity, to ascribe them aU to 
secendmy causes. Can it be aware that, in so 
doing, it is moving in the very direction which 
leads, and which ever has led, to material- 
ism, practical, if not theoretical ; and, there- 
fore, in the very opposite direction to that in 
which Bacon and Newton, of whom it makes its 
•boast, always moved ? And that, in every de- 
gree in which it despoils the Creator, in order 
to furnish the fiction which it extols under the 
unmeaning term of Nature, it in the same de- 
gree dificlaiais the philosophy of Bacon and 
Newton, and sanctions the doctrine ti Epicurean 
atheism ? for, the athdsm ei Epicurus was not 
a denial of Dfittf, but a denial of the action and 
kaerfereme ^ D^y. 

How different was th& proceeding of Newton ! 
who declared,-'* When I wrote my treatise about 
'' our system, I had an eye upon such principles 
" as might work with considering men for the 
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PART L *' belief of a Deity ^{' that is, an intelligent, inter- 
fering, and operating Deity. Hence it was, that 
he taught : ** Haec omnia, simili consilio con- 
'' structa, suberunt Unius dominio : — Hic 
'^ omnia regit, non ut Anima Mufidiy sed ut 
'' universorum Dominus. £t propter domi- 
'' nium suum, Dominus Deua ukyron^oirta^ dici 
'' solet. Nam Deus est vox relativa, et ad 
'' servos refertur ; et deitas ac dominatio Dei, 
'* non in corpus proprium, uti sentiunt quibus 
*^ Deus est anima mundi, sed in servos^. — All 
** these things, constructed by the same Wis- 
** dom, are subject to the dominion of One 
** alone. He, rules then all; not as a sotd of 
'' the world, but as the L(»:d and Master of the 
'' universe ; and, on account of His own proper 
'' dominion. He is called, the Lord God Almighty. 
*' For God, is a relative term ; and relates to 
'' servants, or ministers ; and the godship and 
** domination of Gpd is, not over His own frame, 
** as those supposed who considered Him ooiy 
'* as the soul of the world; but, over His ser- 
" vants or ministers.'' 

But, does the mineral geology exhibit any 
demonstration, that it '' has an eye upon any suck 
'' principles,'' in the management of its science ? 



' Firsi Letter ti BetUk^. 

' Princip. Math. L. iii. Schoi, General 
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It is vain to say, . that it presupposes a first, PART I. 
Intelligent Cause ; and therefore, that it has no ^„~,-- 

CHAP* XXa 

need to propound it. It is indispensably ne- ^^^,^ 
cessary to propound it, like Newton ; and not 
only to propound it, but to proclaim it, like 
him ; and not only to proclaim it once, and 
then to have done with it, but to recur to it 
repeatedly and constantly, like him, as a first 
principle never to be lost sight of; that, in so 
intricate and dangerous a labyrinth, the mind 
may holdfast by it, as a clue never to be relin- 
quished ; lest, if it should once lose that clue, 
it should stray further and further from the 
only secure road, into the gloomy entangle- 
ments of error, and should become ultimately 
lost in all the horrors of moral darkness. He 
who teaches a science^ is understood to ground 
it upon the first principle which he propounds ; 
and when that first principle is nature and 
chemistry y when that nature is personified, and 
when creative acts are ascribed to it; such 
doctrine is fundamentally unscientific and un- 
philosophical, if brought to the test of Bacon 
and Newton ; and essentially profane and im- 
pious, if brought to the test of Revelation. It 
is manifest, that the mineral geology, considered 
as a science^ can do as well without God, (though 
in a question concerning the Origin of the Earth,) 
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as Lucretius did ; and that, like him, it would 
relieve God from all personal trouble in produc* 
ing the wonderful arrangements of this globe. 
Like Lucretius, it says in effect : 

Quse bene cognita si teneas : Natura videtur 

Libera continuo Dominis privata superbis 

Ipsa sua per se sponte omnia Diis agere expers * : 

If then youll understand, you'll plainly see 

How the vast mass of matter, Nature free 

From th' proud care of th* meddling Deity, 

Doth work by Her own private strength, and move 

Without the trouble of the powers above. — Creech. 

but, " The Creator of the ends of the earth faint- 
** eth not^!'' It may cry out at the assertion; 
but it will not be at calumny, but at the dis^ 
covery of a truth of which it was urumare^ 
All that it requires, scientifically , is the presence 
of unordered matter, with freedom to submit it 
to Nature and Her chemical process. It signifies 
little, to every overt end which it propoundst 
whether it finds that confused matter existing 
from eternity, or whether it obtains it in the 
form of a spheroid of elemental mud^ produced by 
no very intelligent power. Like Lucretius, it 
?igain says, in effect ; 
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(flora maieries est iimlt% parata, PART I; 

Quom locus est pnesto, nee res nee causa moratur --=* 

Ulla, geri dthent nimrum^ et confieri resK OHAP* V^ 

With matter ample, space, aod causal forcCf 
Formation follows as a thing of course. 

There is no doubt> that by Bubmitting its 
mud* to its proofs, it might make for ibielf a 
vary ingenious mineral earth in the laboratory 
of ita' imagination ; but thdn^ it qOiiid navei 
suecef d in clothing that earth with tegetatimt 
nor in peopling it with inhcAitcmt^, with all itf 
ingenuity and aU its chemistry. . And therefore^ 
ainoe that is the ease> it may assure itsdUf ; rthtl 
until it shall assign a hodb ^ first farmatim. 
which can not only crystallize a mineral earthy 
but moreover attach to it, whm crystallized, 
an . investiture of vegetable and ammctl Ufe, it 
has not apprehended the true niode of the first 
formation of this mineral globe. 

Peduct firoqi the intelligence of a First Cause, 
ftpd we sap pur rational belief of a Fi|rst Cause 
}fk the same propottion. It is in vain to say^ 
that the wisdom which we extol in the lam of 



' LvcESTitrSy iL 1066. 

• This mud^ is. a very yenerable geological antique ; it is no 
other than the ^mt^ mot^ of the old Phoenician cosmogony : 
** Mot, Umum nonnnlli, aKi aquosct mixtionis putredinem esse 
" tokmt* Hinc fEtotam est semimum onmis creatares, et 
'' omnim rcrum crfo/iow''— BnvcKfemi Hist. PMl. T. i. p. i40* 
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PAWr I. Nature^ we ascribe ultimately ta the AjMhrn* of 
Mature ; for. His intelligence is questioned, ia 
proportion as secondary causes are supposed to 
execute functions which reason sees to pertain 
xoxclusiyely to ^ First Cause. To assume wbt- 
tiarily^ i prkri, that (xod created the matter 
of this globe m the mast imperfect state to 
y^ueh the prose inmginatitm of man can^emsirive 
to redace it, whidi it effectually does, by le- 
diieiiig . the ereatiire Fiat to the mere pfodue- 
tion of a spheroid of elemerdary mmd; and then 
to pretend, that His intdligeoce and wisdom 
are to be coUeeted (torn certam laws, by which 
HeettaUed that imMf to work itself into perfee- 
tim, after innumerable ages ; would t&EkA to 
lessen oar sense, either of the divine msdom or 
power, did aot 4he supposition recoil with tre- 
mendous reaction upon the supposers, and coll- 
Tict them of the grossest irrationality. The 
supposition is totally arbitrary; and not only 
arlHtmry^ but vidousfy arbitrary; because it 
is totally wmeeeeeary, and therefiire betrays a 
vice of eheioe. For, the laws <rf mattw couM 
not vx)rh perfection in tJfee mass which the 
Creatw is thus supposed to hare form^ i^^^o^ 
fecA, unless by a power imparted by Hkmeif, 
who established the laws. And, if He could 
thus produce peifietstidn mediatekf, thiovgklheir 
operation, He could produce it immediately. 
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without thdr operatibD. Why, :Ae]»> i^matonly PAts^.j. 

and yieioinly, cAodtf the suppwition of tbeite -,„"*,7 

medktioh ? It is entirely a deckion of chcict tod \^^,.i^ 

prt^erence, that is, of ttie wiil; for, the>M8d» 

n BO pwty in it, neither vrgic^, suggrating^ nor 

in any w^y aiding or abetting the decisioti, but, 

on Uie contrary, {Positively denying and con- 

dpimring it. The vaitkf^ik of time, which tiib 

nnistroM* choice is neceeMlily obliged to call 

la fat its own ddence, conM otily be requiiile 

to the Creator &r 0cercomi9g difficulties ob- 

strattiBdg the perfecting prdcess; it tiiersfeve 

ekeases to svippme, that £te creeled obstrwOom 

m matter, to resist and rttard the perfeethig 

of ifte work which He .designed ; white, JEttrtibe 

aame thacy He might faaye perfected it widumt 

any resistaiiee at all, by Hft 6wn Creative 

Act. 

Or, dote the mn&rulgedogy form its no- 
tion of the* Creator by so abject a standard, 
«s to imagine, that His iofinite intellig^oe 
created for j^nsiSf an interett, w an anms^Mift 
0f mriMiiy, in watchis^ the predpitation and 
ctysftiBiiatimi of de elements of His muddy 
spheroid. dinfliiig a flnx ai i^es, because itoe^ 
watches for several hours, witii patient and 
solemn sagacity, the progress ctf ^aystaUbation 
in Us mm pkia^;. lovd that the difference of 
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PART L the two leases consists in the differenoei of 
^rg^j^ quantity and ti$ne? In fact, it reasons Jir^m 
itself to the Creator. But, why does it ^mit all 
those boars for its crystals ? Because it casaot 
ha^e them any sooner, and is therefore Miged 
to wait for them ; because it is constiaintd by 
laws which it cannot control, and to whk^ il 
mast therefore fain submit r if it could aoede^ 
rate the process, it would not waittiiooe hoimk 
If it was equally in its power^ to obtain the 
crystab by a process causing" soreral hiofuim' 
dvlayy or by one that would yield thoa to tt 
at once, which would it deem the mast ta- 
tdHgent selection for it9e^ to make? If it 
would not choose the fonner, ^y is lA, aibi-* 
tfunty and without any suggestion, firon reaaoi^ 
toaacribe such choiceto the Intdiligeiit Oreator? 
It will no doubt reply, by the argumoatt ; thai 
there is no such thing as time, no i^e^ or oc* 
Cikration, with respect to God. But' it 
establishes no right to this subterfuge; for the 
fremue guestiom is refused it. Yet, grant it 
&e. ri^t; and the argumaiit will be found 
most shcdlow and superficial. No doubt, tfa^ee 
is neither delay nor acceleration with relatioD 
to God Ktmseif; but, with respect to E&m 
ctetdian, there is always that relation of tme^ 
which He has demonstrated to be ^ r^ of 
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His counsels with riespeet to this earth; and it PART L 
ailfues a great infirmity of reasoning, not to chapTix. 
perceive the incongruity and inconsistency of 
a^ribing innumerable ages to the precipitation 
of a brute globe, the great fnaral interests of 
which were to pass away with such compara^ 
tive rapidity. 

But, those laws, which the mineral geology 
supposes to have required so many ages for 
precipitating and crystallizing the primordial 
rocks and primitive substances of this earthy 
did not control the Creator ; since they must 
have been of His own €»iactment. To suppose 
then, dpri&ri, and without the slightest motive 
prompted by reason, that His wisdom willed 
at the same time both the formation of a per- 
fect vvork, and a series of resistances to ob* 
struct and dek^ that perfect work, argues a 
gross defect of intelligence somewhere ; either 
in the Creator or in the supposer; and I leave it ta 
this science to determine the altemative. " Nc^ 
^* twre^ it says, " has tim€ at her disposal, it 
^' is nothing to her; to her, it is as indefinite 
^' as space:'' it would better have said, that 
the mineral geologist has time at the disposal 
of his extravagant and undisciplined £mcy, and 
that it is nothing to him. But, since physical 
science has of late been compelled, by die pro- 
gress of physical research, to acknowledge ; that 
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PART i; all the great and multitudinous events which 
chap" IX ^ ^P ^^^ histories of the nations occupying 
the present surface of bur globe, have fallen 
within a compass of time not exceeding that 
which has elapsed since the Mosaical epocha of 
the Deluge; it might have acquired a sense of 
the absurdity of supposing, that innumerable 
ages were employed in laying the pavement of 
a theatre, on which so brief a drama was to be 
acted. Sound philosophy contemptuously re- 
jects such an auxiliary as time, in cbncluding 
of the MODE of first formations. It is not needed 
for the service of truth ; but, merely to lend a 
helping hand to physical adventure, when it has 
rambled beyond Hiq light of truth. If time is 
nothing to God, — and this is the only rational 
meaning that can be bestowed upon the pro- 
position, " time is nothing to Nature S** — it is 
evident, that He has no need of it ; and it is much 
more philosophical in that case to suppose, 
that He did not employ it in first formations, 
than to suppose, that He employed it prq/usebf 
and prodigally, when He did not need it. 

It is a singular fatality, and a fact pregnant 
with instructive virtue, that the mineral geology, 
while it lays claim to a rank in the school of 
Newton, should nevertheless have lapsed into 
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the yery error againBt whidb he warned it ; .PART I. 
viz. ^^ the derivation of this admirably ordered chap. ix. 
** globe fix)m the elements of a chaos, by the 
" mfere laws of Nature ;" and that it should 
thns have concluded^ by attracting to itself the 
very stigma of V wq>hUomphical,'' which Newton 
posted up as the term of his warning. This, 
however, has necessarily resulted from die 
causes which have been exposed; namely, its 
delusion with respect to primitive pifatwmena, 
and its consequent defective and unskilful em^ 
ployment of the method of analysis and indue- 
timz, in laying the basis of its science. By not 
rendering the analysis universal and complete, 
in imitation of Newton, it failed to asc^id to 
the common cause of the first formations of all 
material things, and. to ccnnbine them all in 
e^ual ^relation to that cause; and it thereby ex- 
cluded from its philosophy. every moral prin- 
ciple, limiting its specmlations to physical 
principles only. 

It is exactly by this ewdusion, that it demon- 
strates itself altogether alien from Newton. It 
comdudes, from physical principles only ; New- 
ton, from physical principles always subjected 
to woral : and, bum the differences oi these . 
methods has necessarily resulted^ the opposp- 
tion of their respective conclusions. In the 
intuitive logic of Newton's mind, morals and 
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PABT L phym$ were indissbhiMy articulated together, 
• c^F IX ^"^^ temdnated jointly in GW. Newtdn* held 
the connexion of natural and amoral pfaih>- 
BQphy to be so intinmte, diat the latter 
must necessarily be extended by ther saumd 
extension of the former; so that if tiie iat^ 

, tt^ be not proportionatriy extended, all ex- 
tension in the fonner is unsound /tmd yi- 
cibus, ^' If," said he, " nahtrat philosophy, in 
*^ all its parts, by pursuing this method (anafy* 
** sis and induction), shall at length bex per- 
'^ fected, the bounds of tkorsd philosophy wiH be 
" also. enlarged. . For, so £Eir as we can know 
f^ by miural philosophy what is the Ftrst 
^' CAUt£, what power He has over uisi, and 
'r what. benefits we reoeive from Hik, so fttr 
f our dxty towards Him, as well as that to* 
** warda one another, will appear to us by the 
-■ Ugktqf Nature':' 

And it would be soiodiranced by geobgy ibo, 
were it perfected according to Newton's phi- 
l^ophy ;: QDJOtcluding from: ttmoer^ ansiyds to 
a First common and intdUffsM Cause, '' cfvatmg, 
'-^ and setting in the <»der most conduciTB to 
" the ends for which He ^lJohned them,'' etery 

first formatim oi His universe. Physics mid 
morals are to the corporate sum of honan 
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knowtedge, what^he vam/^^mr and nstcwM vf^-^ PA|ET L 
terns are to die animal body. Where die Qg|]j[j^ix. 
animad frame is perfect, those syatems insepa* 
rahfy and equally accompany each otfaer^ in all 
thek processes and ramificationftw Theyascular 
irfslMn supplies sutetaace and bulk; tke 
nervtous, s^ose *aiiA «mscian^ life. We kn^iri 
Aat the' fueiAur system may supply Mi 
foeytmd the e&teot of the nerrous branches, or, 
nftM' they hove perished ; but, eJl those parti 
are without sense and feeling. And so, in the 
body of httnldn 'kndwted|fe, are all diose 
ekNig^oiis (tf physical* smence, wMch grow 
beyond* the growth of the morsd knowledge 
with wMch they ought always to preserve k 
panralisl ; either by not attempting to exceed 
the moral measure, or by being careful to 
teu^e tike'AiArallitiiiieh to grow in e^al pro- 
portion with theJTphyteical. Otherwise, they 
'i^ho^w oniy -te>the ii^kmMrom^ ot the paralyzed^ 
men^Nei^ of tbe syi^m to which they pertain. ' 
* But, what ^gtowlb OT' advancement can 
M)fYrf phlik>80p%iy^'«u:^uire fi!cmi fnmefiil geo^ 
logy } prdceiSi^V £h6hi \mpetfict tiHd defedthK 
Vfial^i ^a-conelusion^df i\^afeire, personified^ 
tad"'inT^sted' wi^ the attributes of SkityJ 
Such a conclusiohf shuts out the 1^^* Cetuse, 
the First Physical and Mtnral Principle, from the 
mental view; «id substitutes in its place a 



r/jiT.L cmmi^eit pmer, to iw*ive^ the ho«M#i of 
'^Ti^rx **^ '^^^ ^^^ fiipis^nee of thftt First GM0e 
^^^^1^ may, perhaps, be adve.rte(i to ; but He is then 
CQH^ign^d to repose aod inaction; and the |M^ 
sical philosopher, having diacterged the {nt^ 
liffiinary formality, deema himself at lil^rty to 
proeeed vithoat Him ; and to speeuUt^.ia &U 
freedom, on the laws of tm^^er or erf iMrfure, 
Jf this is Newton's philosophy, it is Newton'^ 
pfiiliW^hjf, palmf-struck. — Tmn^ em tmi$nn\ *^ Udi 
'' did nqt,'' Newton ! 

Philo remarked, ^* that there were tho$e who 
*' were mn^ pngaged in 0dmiri$^Tum wofti«i> 
*^ iT^zhw, than Me Makeii.of the ifia&Li>; 
'' afHi,wko/0kel^attri,kt^t0 Him, an WAcriov 

*^ in it: — n¥i^ rov Kwrfkw i^tOi^t¥ -n 'pon YJ^wf^fmrnm 

'' xftTf4/<uf«irrp :' and he cautioned them, ^* net 
^' to reverence it immodee^telt"' — fm irXtor t«v 
/AfT^iou ftTo<rffAirvv«i»% kst i^ should draw aakle their 
contemplation from l^t wbich siumld pnact* 
pally engage it.; namely, its JFir^^ Cwm and 
Omn^mt Creating. It is offiensive, to obAerve 
how commonly this is the case m the mUmred 
sciences even s^t the present day ; altb9ttgh we 
are existing in a focus, in whi^h are conibined 
and concentred all the united lights of rdformed 
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pUlota|[Ay and e^ revelatioiu Such deter* PART L 
iraned averseness td admit Ood^ as the^rrf chap~ix 
ph^dcal principle^ in the pale of sciences wholly 
conyersaat in His aum werks, can only be paral-* 
lelad by the ccmduct of our first parents imme* 
diately after the Fall; wh^i ^' they heard the 
'' voice^ qf God, and kid themselves from jESr 
" preseoce among the trees of the garden.'^ 
Equally unhallowed is the demonstration which 
the aatuxal sciences make, when they abandon 
Newton, proclaiming Gon as th6 . immediate 
and sole cause, not only of the existence^ but 
of the order ^ of all first fommlums, imd the 
first pnnciple, moral and physical, in umversal 
scicace ; and when they pahn upon us Nature, 
as His proxy or substitote. An heathen phi- 
losopher could disoover, that NtOure can be no 
other than God.'^^ A men says, Natute givesme^ 
'' these things : (exclaimed Seneca). Do you not 
'' understand, that when you say this, you are 
*' only chaining ike iumte ofQon I For, what 
*^ ebe is Nature, but Goi^, and the divine 
'* reason *?"— " I have often wondered, (said the 
'' e^ceUent Boyle, above a centuiy ago,) that 
'^ in so inquisitive an age as this, among those 
'' learned that have, with much freedom, as 
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PART I. *' well as aouteness, writlyn of the works of 
~" " Airfare (as they call them), and some of 
* " them, of the principUs too, I have not m^t 
*' with any that has made it his business to 
" write of Nature herself. This will perhaps, 
'^hereafter, be thought such an omission, as 
** if one should particularly treat of the barrel, 
*' wheels> string, balance, index, and other 
^' parts of a watch, without examining the 
** nature of the string, that sets all these a- 
^< movingly We have not much improved, 
since .Boyle wrote this admonitory stricture; 
for we have seen, that the mineral geology speaks 
of Nature, in terms that would have provoked 
the natural theology ;of Seneca. An emin^it 
mineral geologist asks; ^* Why should not 
** natural history one day have its NewtaifA'* 
• — ^There is no resison why it should not : but, 
this we may venture to affirm, peremptorily; 
tbat it will never have that Newton, unless, 
following in the steps of his illustrious proto- 
type, he shall so conduct his science, as to 
conclude, from the most general analysis, to the 
wisdom and power of an Intelligent Agent, as 
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the immediate cause both of the being and perfect PAET I. 
arrangement of ^ Jirst formations ; and unless ^^71"^^ 
his natural philosophy shall proceed by a course, 
which shall at the same time equally advance 
the progress of moral philosophy. 
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CHAPTER X, 



PART I. Wx have now determined the question^ con« 



CHAP. X. 



cerning the authority of sensible phenomena, for 
deciding the mode ofjirstformations in the ndnerd 
kingdom of matter,by applyingthe samequestioii 
to the animal and vegetable kingdo^ns ; and somid 
philosophy clearly perceives, that their authority 
is precisely the same in all the three ; and that 
the mineral geology can advance no one plea 
in objection, which might not have beep equally 
advanced, and with equal futility, by anatomy 
and natural history. It therefore concludes 
of the '* skeleton, ox frame-work of this globe/* 
^e " magna ossa parentis,'' as of the skeleton of 
created man : That it was not produced by any 
secondary cause, but by the immediate act of the 
Mrst, Intelligent, Omnipotent Cause ; and that 
it is unphilosophkal, to seek any other origim for 
it&form and composition, or to pretend, that these 
might have arisen out of a chaos, chaotic ocean^ 
or confused assemblage of elements, by the mere 
Imos of Nature. And thus, the whole order of 
first mineral formations, or simple primitive rocks 
and earths, together with all their strata and aU 
their varieties, are withdrawn from the specula^ 
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tions of the mmerul geology^ respecting the mode paRT X. 
of their production ; iso that it tnay only exer* r^ 
cise those speculations, phiiosophicalfy, upon th^t 
remaining order of minerals, which, by bearing 
tncontestable evidence of aUeration, either by 
decomposition, recomposition, or mechanicat action, 
prove themselves to be distinct iti circumstance 
from the former. 

Ta what cause, then, it will exclaim, 
are we to ascribe the regular successive 
strata m the ^first mineial formations, pre- 
vious to the disturbance of which they bear 
the evidence ? I ask, in reply : To what cause 
are we to ascribe the regular successive Idminds 
in the shell of the jffrrt tortoise; or the regular 
successive /oMi in the wood of the ^^ tree; or 
the regular successive compartments in the pulp 
of the ^rst orange f The Jtnal cause, in each, 
was the end to which it was to serve ; the em- 
inent cause, was the intelligent power which 
sought those ends ; to whom, all creat^ mag- 
nitudes are equal. * 

To what cause, it will again exclaim, are we 
to ascribe the characteristic diversities <X granite, 
pofpkynf* terpentine, &c. ? I again reply, by 
asking : To what cause are we to ascribe the 
diversity, of the wory of the^rrf elephant, and 
tbe horn of the first elk; of the wool of ihe first 
M^fcp, and 1ihe/i^ of \3d^ first ermine? Those 
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PART L were first formatiom, then, as the granite, the 
— porphyry, and the serpentine, cantifme to be first 

^^,!^ formations, now. To what cause are we to ascribe 
the diversity, of spots in tiiefirst formed panther, of 
stripes iaihefirst formed tiger, itnd of k plain hide 
in ^efirst formed Hon? To what are we to ascribe 
the differing textures, of bone, cartilage, and 
nmscle, in the created animal? We may as well 
ascribe all these to differences of secretion" ^xiA 
accretion, which never took place, as the diver- 
sity of primitive rocks to differences of prec^ 
tation and crystallization, which never took place. 
Of true first formations, the clause of the being 
and of the diversity must be the same. Are not 
use, beauty, and variety, manifest ends in this 
creation ? and, if they are so in the vegetable 
and animal kingdoms, why are they not to be 
the same in the mineral? And, as the Creator 
at first planted the earth with every tree, not 
only "good for food,'' but also *' pleasant to 
" the sight'' — that is, the sight of man; as He 
adorned it with* the gaiety of flowers, and 
enlivened it, not only .with melody of soutids, 
but likewise with variety and splendour of co- 
lours; so He provided its interior with mineral 
substances both of use and beauty, to be 
afterwards drawn forth to light by the activity 
and industry of man; imbedding within it His 
treasuries of ores and gems,' and causing to 
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CHAP, X. 



tnse from its surface the useful and beautiful PART t 
, varieties which are found among His primitive 
mineral formations. The philosophy pf Bacon 
and Newton, will never consent to derive these 
from an elemental chaos. 

I know/ that the mineral geology wishes to 
establish a distinction between the nuneral, and 
the other two kingdoms; and that it :clakns a 
isort of scientific property in ^e Jormer, to 
which it does not lay equal pretension in die 
latter ; but, as the distinction it intends is 
unreal, so its claini can never be realized: 
^' Man," it says, '* who has weighed the plants, 
'^ and measured their distances, may presume 
*' to trace the operations by which the surf ace 
'** of the globe has been ^arranged ^." What true 
analogy can be found between the two cases, 
or what possible consequence can ftowrftom 
the one to the other ? What just comparison can 
be made, between the measurement of present 
objects of sense, iand the recovery of past ftmts 
of history? « Because we csypi ^pply tvXes of 
iarithmetic or mathematics to present objects, 
we are not therefore capacitated to recal past 
events. In the former case, we carry the evi- 
dence of the truth along with us; in the latter. 
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pXrt I. we murt seek it dsewhere, for we can nev^ar 
find it in the subject matter of our study. 

What, then, is to become of that vast por- 
tiM of the mineral kingdom^ of which we 
would thus despoil the Mineral Gf^iogyf 

It is to be restored to, and to be. committed 
to the charge of, simple and genuine Mme- 
rmlogy; that sound and valuable science, to 
which pertains tiie cognizance of the mineral 
natures of the globe, as that of the animal 
natures pertains to zoology, and that of the vege^ 
table to botany. Thezoologkit does not speculate 
on the mode of the formation of tbe^^< animal in- 
dividuals by secondary causes, nor the botanist on 
that oi ih.tjirst vegetable : they severally confine 
their attention to the characters and properties of 
the individuals themselves ; which bound their 
vast and admirable sciences. In the same man- 
ner, the diaraoters and properties of tbe mineral 
individuals, bound the science of minerakgy; 
but yet leave it an equally wide and luxuriant 
field, for the exeroise of its intelligence. When 
it would attempt to refer to secondary chemical 
causes, for the mode of the first formations of 
those individuals, it then mistakes its sph^ne, 
and becomes Mineral Geology : a science, which 
is so fyLT from conducting us in the same course 
with Newton, that it leads us quite the con- 
trary way. Newton s course leads upwards, to 
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mt open and unimpeded issue; at' the €sit of 9 ART L 
which w^ perceive the dawnings of a light, that ' — 
assures ns we are near die sources of divine truth. 
Wiat df the mineral geology, on the contrary, con- 
ducts us dewnwards, to an obscurity ; in which 
^nre are presently stopped by a &ft;mm, leading', 
on the one hand, to n chaos of aqueous sokUioH, 
and> on the other, to a chaos of ignews fuwrn^ 
Here we might long hesitate, which path to 
pumie ; and little would it matter, which of 
liie two we take at last, if we are deter- 
^mined to proceed in that direction ; for, as both 
are equally remote from the eait to truth, 
whichever is most pleasing to the palate of 
the fancy, will yield the greater gratification ; 
and all that can be obtained from either, is the 
gratification of the fancy. The Neptunian and 
Plutonian geologies may here securely contend^ 
in ceaseless equality, for the truth of their re- 
apective systems; for, both being equally 
Erroneous in principle, neither can ever become 
Tanquished by the other. 

But, can we seriously contemplate this in- 
terminable contest, to dogmatize concerning 
the first formations of this globe by secondary 
agencies, without hearing the Voice which spoke 
^* out of the whirlwind, and said: Who is this that 

** DARK£N£TH COUNSEL BY WORDS WITHOUT 

*' KNOWLEDGE? Gird Up Thy loins like a man; 
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PART I. " for I will demand of Tftee, and answer Thou Me. 
" Wkerewast Thou, when I laid the foundations of 
'* the earth? Declare, if Thou hast understand- 
" ing.' — Whereupon are the foundations thereof 
/' fastened? or,w HO laid the comer-stone ther^?--^ 
/' Kn&west Thou it, because Thou wast. then born? 
" or, because the number of Thy days is greOt^?" 
Whereas, if we will take the contrary direc- 
tion, and travel with Newton; 'we shall make 
the: nearest approximation, which the light of 
unaided reason can make» to the truth of the 
MODE of first formations, in all the three king^ 
,doms of terrestrial matter. 



' Job*, xxxviii. 1. 
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PART IL 



CHAPTER I. 

It has been suflSciently shown ; that the rooty or part 11. 

chaotic principky of the Mineral Geology, cannot 

endurfe the test of the reformed philosophy of ^*^^^- ^ 
Newton, to which it appealed. It will hardly 
expect, that we should enter into an argument 
to prove that Newton is right; before we infer, 
from that failure, that its own conclusions are 
erroneous. Since it has admitted the authority 
of his philosophy, it must abide by its decision; 
and the reader will have seen enough, in the 
progress of this discussion, to convince him of 
the just title which that authority possesses to 
decide the question at issue; viz. f Ae mode, by 
which all first formations of this globe were 
really produced. He vsdll be sensible, that the 
highest probability to which the energies of 
unassisted reason can attain in this question, is 
only to be found in that philosophy ; and there- 
fore, that it. cannot exist in the opposite philo- 
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PART II. sophy, which it contradicts, refutes, and repro- 
— bates. The conclusions of the mineral geology 
upon this point are, therefore, in direct opposition 
to the highest probability; and therefore, to say 
the least, they must be in the highest degree 
improbable., 

Valuable, however, as the highest probability is, 
where the certainty of truth cannot be attained; 
yet, when the mind has once attained to that emi- 
nence of secondary evidence, it experiences an 
eager yearning to advance still higher, in conse- 
quence of the innate appetite for truth, which 
characterizes the intellect of man. Let i)s then 
inquire, whether this final gratification is abso- 
lutely withheld from us ; or, whether we may 
not be able to add, to the sentiment of the highest 
probabiSty, the consummation of positive cer- 
tmnty. ' 

That this can only be supplied by competent 
and positive history, and that physical induction 
is utterly inadequate to impart it, is a truth 
felt, and indirectly avowed, by the mineral 
geology itself. *' Before we proceed to det^- 
'* mine causes, (says the ingenuous M. D'Au- 
'* buisson,) let us endeavour to make ourselves 
*' acquainted with their effects. , All the cir- 
** cumstances of the division of mineral masses 
'' into beds and strata, as well as the presence 
" (rf these, both in their primitive and actual 
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M 8late» are yet far from ^ng kmwn ^ ^s;^ PART IL 

^* BhA we are constrained to say, in closing' 

'* the subject, that the determination of stratifi* 

'' cation; its circumstances, and laws, remain 

'' stiU. a problem to be solved i^< and it is per- 

'^ haps the most important of geognosy. — ^We 

'^ should have nothing more now to do, than 

'^ to compose an history of the revolutions which 

^* have taken place in the terrestrial globe during 

^' the formation of its mineral crust; but that 

" those* revolutions are of an order which has 

^* nothing analogous to the effects which we see 

" Nature produce. The thread of induction is cut 

*' off, it can no longer conduct us : to attempt to 

^^ advance without its aid, would be voluntarily to 

^ lose ourselves in pure hypothesis. — Neverthe- 

'^ less, to.^l up the void, as far as ^we are 

<' permitted, and to show what observation 

•' seems to indicate as most probable, and most 

^' simpky I shall summarily expose the maimer 

^* in which Werner represents the changes 

" which progressively took place in the forma- 

^^ tion of the mineral strata ^" He then lays 

down th^ principle, constituting the root of this 

geology, which we have just tried by the 

criterion of Newton ; viz. ** that the earth was 

•' heretofore covered by a vast chaotic ocean. 
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CHAP. I. 



PART II. '^ very different from our actual seas, and. 
containing the elements of the primitive 
earth' r 

The prudence and judgment of this estim- 
able geologist are not so conspicuous in the 
conclusion of this passage, as his ingenuousness 
is in the former part He first acknowledges, 
that a void exists in the physical means of 
recording an hisiory of the revolutions of the globe, 
occasioned by the thread of induction being cut 
off; and, tiiat to attempt to advance without its 
guidance, is to plunge ourselves into pure 
hypothesis; and yet he immediately proceeds to 
supply that void with pure hypothesis, as if the 
presence of fiction is always a more desirable thing 
tlian the absence of truth : a principle, which 
has been the fruitful source of the most dangerous 
errors. But, how comes there to be amf void? 
The truth is, that the mineral geology has created 
the void at which it repines, by rejecting the history 
which had filled it. And it is the place of the 
history so rejected, that it fills up with the hy- 
pothesis which we have confuted by the authority 
of Newton ; whose ** thread of induction'' has 
not been " cut off;'' but, on the contrary, has 
conducted us to the measure of the highest 



I M. D'AuBuissoN, torn. i. 355, 



MIN£RAL AtHD MOSAICAL GEOLOGIES. 127 

probabtlHjf^ and therefore, to the verge of that part II. 
certainty which can only be supplied by cam- . — - , 
fetcnt and positive history. 

It is amusing to observe the<^onfidence, with 

which the mineral geology offers to contrive an* 

history that shall supply that vmd; as if we 

were left totally without one. '* The ancient 

'*' history of the ^lobe/' it JMStly remarks, *' is one 

'^ of the most curious subjects that can engage 

'^ the attention of enlightened men; and if 

** they take any interest in examining, in the 

*^ infancy of our species, the almost obliterated 

" traces of so many nations that have become 

" extinct, they will doubtless take a similar 

** interest in collecting, amidst the darkness 

'* which covers the infancy of the globe, the traces 

"* of those revolutions which took place anterior 

*^ to the ^history of all nations. We admire the 

*' power by which the human mind harf 

''measured the motions of globes, which 

*S nature seemed to have concealed for ever 

'* from our view. Genius and science have 

*'* burst the limits of space; and a few observa- 

** tions, explained by just reasoning, have 

*^ unveiled the mechanism of the universe.* 

*' Would it not also be glorious for man to 

'* burst the limits of time, and, by a few 

*' observations, to ascertain the history of the 
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CHAP. I. 



PART II. " ivorld, and the sems ^ ev^ni^ which precede 
" the birth of the human race \V' 

It is needless to inquire, what degree of 
glory would attend the success of the ^toirt; 
because we are perfectly certain^ that the effort 
never could be successfiil. Imagination might 
be satisfied^ and enthusiasm gratified, by the 
schemes of apparent concinnity which those 
efforts might produce ; but, stem reason^ which 
only looks to truth and evidence, sees before- 
hand, that physical induction can never pro* 
duce a true history of the series of events v)hkh 
preceded the birth of the human race. Th6 
certainty of history, must be derived from a 
source very different in its nature from physical 
speculatiofi. 

It is wisely observed by Mr. Kirwaa; that 
'^ past geological, facts being of an hiMarkal 
'^ nature, all attempts to deduce a complete 
^* knowledge of them merely from their still 
" subsisting consequences, to the exclusion of 
** unexceptionable testimony, must be deemed 
*' as absurd, as that of deducing the history of 
** Ancient Rome solely from the medals or 
*' other monuments of antiquity it still exhibits^ 
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" or the scattered ruins of its empire, to the PART II. 
*' exclusion of a Livy, a Sallust, or a Ta 



€t 



citus 



1 >f CHAP. I. 



To add the consummation of certainty to 
the highest probability, respecting the ^rst 
formation and the revolutions of this globe, is 
the peculiar pretension of the Mosaical Geology; 
and we are now to try the root^ ox fundamental 
principle^ of this geology, by the same testy by 
which we have already tried that of the Mineral 
Geology. 

It is evident to reason, that certainty con- 
cerning a past fact y such as is the mode by which 
all material existences were really first formed, 
must be historical certainty : the subject, there- 
fore, is no longer a subject for philosophical 
inductiofiyhvA for historical testimony ; and, like all 
other subjects for evidence, demands a voucher, 
competent to establish its truth. Now, the 
voucher that could establish the fact, respect- 
ing the true mode of first formations, must 
have been a witness of that mode; but the 
only witness of the mode of first formations, or 
creations, was the Creator Himself 

Biii, how may we presume to hope, that 
we can obtain th^ poskive testimony of that 
jLwful Actor, and sole Witness, of the opera- 
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P^RT H. tion of Creation? from wjiom ^oae ve can 

— derive the consunun^tioa, oi positive cert^mfy. 
CHAP^i.^ As Newton has conducted us to the emi- 
pence of the highest probability, and tiierefiire to 
the verge of certainty ; so Bacok, to whom the 
inineral geology equally appeals, shall be our 
guide, to lead us <m tQ that aacred testimony 
in which alone the evidence of certain can 
subsist; for, the foundiOioH'Stone which he laid 
for that system of science which prodqced 
" the happy revohaian effected by himsdf^ and 
" afterwards by Newtoi?, «> the studies aftht 
** natural sciences,'' was no other ibm this : 

" Let us FIRST see^ for the dignity o/sdena 
*' in its Archetype, or Exemplar, that is, m 
** the attributes and acts of God ; so fer as they 
*^ are revealed to man, and may be discreetly 
" inviBstigated by him. Jn wl^ich inquiry, we 
<< are not to ^pe^ of doctrine^ since all (toetriue 
'' is acquired knemlfidg^; but np knowledge in 
** Grod is acquired, but or^nftU We must 
** therefore seek another name ; that of * Wis- 
** poM,' by whieh name the saQri34 S4jripture8 
" denominate it." 

Bacon particularly advwts tp that article 
of Hiose sapred Scriptures, in which " Wispom" 
ii i^ublimely persoai^^d ; as having been pref^ 
with, and attendant on the Creator, at the^rrf 
formation of His creation. 
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" Tte Leipd by Wisdom hatfc fmnded the part n. 
" earthy by Intelligence hath He established :^ — 
^* the heavens^— Deth hot WisDoak cry, and ^"^^- '* 
" iNTitLLioENCE put forth hfer voice, saying: : 
** The Lord {Kmseissed Me ih the be^nhitig 
'* of His way, b^orb His wotks of old. I 
" was set up from everlastmg, from the hi- 
*^ gmning, ^^/breet^er tiiE earth treit. When 
-" thefe was no depths I was brought forth; 
*' wben. there were no fountains abonnding 
*' with wat^r. Before the HMUfaains ^ere 
*^ settled, before the hiits, was I brought 
** forth: while as yet Hfe had net made the 
** £AEi*H^ neither thfe plains, nor the heights 
^* of the duit of the vkyrid. When He prepared 
'* the beavMis, I Was there; when He set isi 
^* can^pass tipon thfe face ef the depth: when 
^^ He ^tabtisted the clouds abote : when ite 
*^ strengthened the fountains of the deep : 
*** Wheb He gave to the sia His dseree, that 
-^^ 'dM waters dhonld not pass Hi^ coinmand- 
*' ment: wlien He Oppoihkd the Jhtinddtians 
^* ofmn EAilTH. Then i was by Hita as one 
^' brought «ip with Him ; aod I was daily itfs 
** deli^, rejdieing fclways bdbre Hito; re- 
^^ jcHdng akb in tfie habitable pari of His 
" earth. My delights were with the sons of 
** men. Now therefore hearken unto Me, O 
" ye chiklren : for, bl€»se(l are they that keep 
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PART IL 



CHAP. L 



" My ways. Hear My instruction, and be 
" wise, and refiise it not^ !" 

It is this " Wisdom,'' vouchsafed to man as 
a positive and competent voucher of the fact 
of the Jirst formation of this earth, tiiat Bacon 
here propounds; and upon the authority of 
whose testimony, he thus proceeds : 

*^ Thus, then, the fact stcmds: In the works 
*' of tiie ^CreatioTtf we behold a twofold emana- 
" tion of the divine virtue ; of which the one 
" relates to its power, the other to its wisdom. 
" The former, is especially observed, in the 
** creating the material mass; the latter, in 
" the disposing the beauty of its form. This 
** being established, it is to be remarked, that 
*' there is nothing in the * History of the Crea- 
** tion,' to invalidate the fact, that the mass 
" and substance of heaven and earth was 
** created^ confusa^^ confusedly or undtsttfigmsk" 
" ably, in one moment of time; but that srx 
'' DATS were assigned for disposing andadfusting 
*' it:ia so signal a maimer did God distinguish, 
" between the works of His Power, and of BGs 
" Wisdom. We may further observe; that in 
" the creation of matter, it is not related, ' God 
'* said. Let the heaven and the earthje,' as it Lb 



' Picnr. lii. 19; viii. 1, 22—33. • See after, p. 150. 
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" reMited of His other works which ensued ; PART IL 

*' but, simply and actually, * God created the 

" heaven and the earth i* so that the matter 

" itself seems to have been, as it were, a work 

" of hand; but the introduction of its form, 

" bears the style of a law or a decreeK'' 

Sacon here appeals to a '* Revmled History of 
" the Creation ;''ihe authority of which, his judg- 
ment entirely acknowledged, and the statements 
of which, he employed for the foundation of his 
new philosophy : a document, which we should 
therefore have expected to obtain equal authority 
with all those who endeavour to gain confidence 
to their own doctrines, by making profession of 
conforming to his. This " Revealed Hutory^^' is 
no other than that which was imparted to 
man by God, the*only possible voucher for the 
fact of creation, through the ministry of Moses; 
the authority of which record is acknowledged, 
with equal homage of the reason, by Newton, 
and which supplies the last degree of evidence 
that remained, to perfect that of the highest 
probability, deduced by Newton from a general 
analysis of the universe. 

This sq^F^d and inestimable record, which 
was revealed to mankind above 3000 years 



' Biicov de Jvgmeni, Scient. lib. i. p. 37, vol. ir. 
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PART II. ^3^ uisfoids a detailed recital of th^ ^ewkk 
— nif4^ by which God ^^farmed^ and set in order"* 

L^^^'\ the entire system of this terrestrial globes 
and lij^ewise, the history of a gregt unwersd 
revolution which He caused it to sustain, by th# 
operation of water, 1656 years after Qe bad 
created it. This history comprises, therefore, 
a reyelation, 1. o£ the mode of^rst formation^ 
of every member of this earthly system ; and 
2. of the MOP£,by which God afterwards effected 
an unipersat aUeratim in the substance and 
circumstances of its structure. 

A record of such amazing authoritjr ought, 
in common reason, if it be authentic, to direct, 
and altogether to govern the intelligence, in all 
i;e8earches concerning Jirst^ formations and re- 
volutions of the earth ; for, in proportion as we 
should depart from such a guide, we must 
necessarily depart from the onbf rule which 
is, able to establish certainty upon those sub- 
jects. This record, comprises the Mosaictd Geo- 
logy. We shall therefore proceed to investigate 
the great and important faets disclosed in this 
sacred geological history ; comparing them with 
the same test with which we before compared 
the Mineral Geology, and keeping constantly m 
view, both the general conclusion of Newton, 
respecting the mode of first formations, and 
the coroUarie^, which we have been led to 
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dbdnce from that conclusion. But, in pursuing PART IL 
that comparison, let us be careful to adhere " — 
firmly to the principles which they disclose; 
observing rigidly the admonition of Newton, 
which enjoins, ** to admit no objections agaimt 
" them, but such as are taken from certain tmth^ 
plainly and unequivocally competent to dis- 
prove them. 

The conclusion of Newton wa^ this : 
I. That Grop, in the beginning, formed all 
material' things, of such sizes and figures, and 
with i^ch other properties, and iiti such proper- 
tvon to space, as most conduced to the end for 
which He formed them; and that He variousfy 
associated them, and set them in &rder, in His 
FIRST CREATION, by the counsels of His own 
Intelligence; antecedently to the commencement 
of all secondary CBXises, or laws, iHrhich, thdugh 
they might continue t\ve first formations, could 
not possibly have any share in producing them. 

The corollaries which resulted from that 
conclusion, were these : 

1. That, in the first formations of all material 
things, God anticipated, by an immediate and 
incomprehensible act of His power, sensible 
effects, which were thenceforward to be produced 
only by gradual processes, of which He then 
established the laws. 

2. That the sensible phenomena alone of the 
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PART II. fi^^^ formations of material things, whetlier 
animal, vegetable, or mineral, could not there- 
fore determine any thing at all concerning the 
mode of their formation; because, the mode by 
which they were actimlly first formed, must 
have been in c^rect contradiction to the apparent 
indieatums of those plumomena. 

'' 7%^!^ the things widqh are seen, were not 
" made of things which do aj^pear'' — pn sx ^AINO- 
MENilN T» |3AffT^uira ytywyo^x but, *^ that they 
** were formed by the Word of Goj> — of Him, who 
** calleth those things which are not as thovf^ 

'* they were^* — xam^ntf^ai ^tfAan Oewi^— -tpu aucXovrrK 

rot /4« 9rr» m •vra ': is therefore not only the £rst 
pnnciple oi faith, but the first principle oiphHo- 
sophy; of that reformed philosophy which was 
^effected by Bacon and Newton. And thus, in 
this first great principle, both true philosopl^^ 
and religious faith, are found identified. 



^ Heb. xi. 3. » Rom. ir. 17. 
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CHAPTER IL 

In entering upon a minute examination of the PART IL 
tea^t of this Sacred Record, in order to obtain a chap ii 
true and precise apprehension of its contents, 
it is indispensably necessary, first of all, that we 
should inform ourselves, correctly, o( its general 
nature, and true character; by exercising the 
ttiost scrupulous caution and circumspection, 
and by diligently employing those means of 
interpretation, which the resources of sound 
learning, and sound criticism, are alone able to 
supply. 

With respect to the general nature and 
diaracter of the record, methods of ex(>ositicM(i 
have been devised, diversified, and applied, in 
all the variety which the subject matter could 
suggest to vivacity of imagination and ingenuity 
of conjecture : '' tarn varias (as has been truly 
^ remarked), ^ multa ex parte inejaas, ut gui 
*' omms consideraveritj et inter se campara- 
'* verity muito sit incertior qtum antea fuit ' — 
'' so various, and in a great proportion so 



* RosENMULLEAjSen. AtUiquiu* Tell* Hist, p. 7. 
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PART IL "' absurd, that whoever considers them all, and 
7" ** compares them all together, will be in greater 
" perplexity than he was before." No inter- 
preter has so simply, so briefly, and yet so 
critically, pointed out the rules for its true 
expoffletioB, a& the an&or of this jt»t lemsurk, the 
learned D. t. 6. Rosenmulier, in his KttS^ 
tract entitled '* AntiqiUastma Teiiuris Histermr 
which rules ape incorporated, by his learned' 
son, E« F. Ci Rosenmuller, into his ** Scholia 
m Genesin, Gap. 1." Although tUs' venerable 
expositor has been incautiously drswn, by 
the imposing countenance of mineral geeUh 
gistis^'^ metaUicarum rerum peritr — into some 
concessions militating, in certain particulars, 
against the plain import of the record, yet 
the prinoipks of his interpretation are so sound 
and true, that lAey supply <^ means of 
rectifying even his own aberrations in this 
respect; which, however, are not greater tfian 
those of our own learned commentator. Bishop 
Pattriek, who has in a similar manner been 
sednced, by the same eause, into concessions 
injurious to the truth, because contrary to the 
import, of the record. 

" All ingenuous and unprejudiced p^^ons, 
" (says the learned German expositor,) will 
*' grant me this position; that there is no 
*' method for removing diificulties more secure 



'^ than that of 801 ^eeura^ interpretatien^ deriTed FAtT IL 

'^ from the wards af tke text tkemseibes and 

^* their ^rt^ oii^/ legitimate meanrng; and de* 

^* peftdmg upon na hypothesis. Being im- 

** pressed with this truth, and having repeat- 

^^ edly perused the text with a view to this- 

*^ principle; I mow submit the interpretation 

^' which appears to me to corresp<HMl the best, 

*^ both to the sigfttfict^m of the toords, and 

^ to the nature of the suifect to be €aj)lainedK'^ 

'Ale rules which constitute the canons of thk in^ 

terpvetation, are these two : 

1. That " the style of the first chapter, as 
** of the whole book of Genesis^ is strictly »isto- 
^^ ai;CAL ; and that iii betrays no vestige whatever 
** of allegorical or^guratim description .'-^^tyktm 
*^ bujtts agaiUs, quemadmodwm toUus GeneseoSr 
'' esee Histobicuh; nee alkgoria vestigium 
*^ ulban apparere?: the truth of which pr^ 
^ position, (he jusdy adds), nmst be so manifest 
<« to any one who reads with attentiony that it 
^' can need no praof— id cuiiHis attestte legaiiti. 
^' ita claisani esse debet,^ ut probatione noit 
** egeat\" This position is alleged, against 
certain loose and visionary critics; who- weoe 
more inclined, ta stavly the indulgence of their 



' RasENMiTLLfiRy Sea. p. 7. ' kL p. 8. * Id» p. 9- 
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PART 11, fanciesy than to exercise the labour of their 
rHA©^ IT J^^^^'^c^^f on points which their reason did 
^^ not instantly apprehend. 

2. That, " since this history was adapted to 
'* the comprehension of the, commonest aquicity, 
" Moses speaks, according to optical, not 
" PHYSICAL, truth: — qttia tota hac historia 
** captui vulgi est accommodatay loquitur Moses 
" ex veritate optica, non physical" That is, 
he describes the effects of creation, optically, or 
as they would ha;oe appeared to the eye; and 
without any assignment of physical causes: 
in doing which, he has not merely accom- 
modated his narrative to the apprehension 
of mankind in an infant state of society, 
and employed a method (^ recital best suited 
to a vulgar capacity; but, he thereby also 
satisfies an important requisition of experi- 
mental philosophy, viz. to describe ^ects 
accurately and faithfully, according to their 
sensible appearances: by which means, the mind 
is enabled to receive a clear and distinct impres- 
sion of those appearances, and thus to reduce them 
to their proper causes, and to draw from them 
such conclusions as they are qualified to yield. 
For, as the mineral geology has justly remarked ; 



' Rosen MULLER, Sen. p. 13 and 63 ; and Jun. p. U. 



MINERAL AND MOSAICAL GEOLOGIES. 141 

" The determination of causes^ must follow our PART IL 

'* acquaintance with their effects.'' — " From the chap"il 

" oversight of which principle, (the learned 

" expositor truly observes,) a great part of in- 

*' terpreters have wandered so far into error, 

" as to imagine they, have detected the systems 

" of modem physics in the recital of Moses ; 

** and have perverted and tortured his language, 

'' into an adaptation to their awn preconceived 

" opinions\'' 

These two canons of interpretation, will 
thoroughly vindicate their validity, in the pro- 
gress of the following exposition ; and will folly 
demonstrate, that the first chapter of the record 
** discloses an interpretation, in which the 
" laws of physics and the language of the Hebrew 
^* tej^t, subsist in the closest harmony: — quod 
" hoc caput interpretationem legibus physices 
'* prorsus consentaneam, eandemque verbis testes 
** Hebrai aptissimam, patitur\'' 



' RosEiriiuL»i^9 Sen. p. 14. * Rosikmullie, JuB«p.€. 
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CHAP. III. 



CHAPTER III. 

PART IL According to the method of recital^ exposed 
— iu the preceding chapter, the historian thus^ 
delivers the First Article of his sacred his- 
tory: 

/V J&i the beginmng, Goi> created the uhaven 
" and the eabth : 

" But, the earth ivas invisible, OT^f un- 
^' furnished; and darkness was upon the 
** face of the deep. 

" Therefore the Spirit of God inent fmih 
" upon the face of the watersy and God said, let 
" THERE BE light! and thcrc wos light! 

'^ And God saw the lights that it was gaod; 
** and God divided the ligfu from the darkmst; 
" and God called the light day, and the darkness 
" He called night. • 

^ And the evening and the morning were the 



It will be advisable, in considering this, 
and some others of the following articles of the 
history, that we should proceed, 1. by esta- 
blishing the interpretation of the passage; 2. by 
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d^^uoag ite true m^rtj and 3. by considering PAKT IL 
the partiwiar errors which have resulted ikom ^nTjTui 
a ddectiive iaterpreiation of the text* 

I. 1. This article immediately presents a 
very itoportont grammatical and critical ques- 
tion, Mf^ich appears to hare been entirely over- 
looked; but on which, nevaiiieless, as wiH 
presently be seen, the true interpretation of the 
sequel essentially depends. This question re- 
gards the Hebrew ccmjunction \ vauy which 
is employed no less than fourteen times in tiie 
original of this first article. 

This conjunction, to which the elder Mi- 
cbaelis assigns tbirty-sevien different significa* 
tioiis, and Noldius upwards of seventy^ is a 
particle which discharges, in the Hebrew lan- 
guage, the functions of all the conjunctions, 
both copulative and disjunctive ; its sense being 
determ^iable, in each particular case, only by 
the eoi^teixt, and by the practice and genius 
of the language ; on which account it has been 
acutely remarked, that " Since we are not ex- 
" ercised, as the Hebrews were, immediately 
** to adapt our thoughts, upon the occurrence 
^' of this mxple particle, to the differe§d respects 
'* which the discourse requires; he who should 
" always interpret i by ef, and, would not place 
" us in the same position with the Hebrews; 
" for t£« need a further guidance to fix its 
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PART IL *^ actual aignificationsy which they did not 
Q^^i^i " need\'' Now, ahnost all the modem ver- 
sions have uniformly rendered this particle, 
in the passage before us, by the copulative 
conjunction et — and^ in all \h& fourteen places 
where it occurs. Hence it is, that our English 
version renders it : " God created the heaven 



' ''Dk:e]iditmfiut,ngrai»ffia#keiifliUmagnfertf signifies 
quam et; Ebneosque audientes n eo taatiun mooeri coiyim- 
genda esse sequentia cum pnecedentibus, at moda conjunc* 
tionis eonim non designato. Modus autem ille quisnam esset, 
intelligi debuit ex serie sertnanis^ rerumque anttcedentium tt ft»- 
terlorum natwris ac relatione ad se invktm^ quatenus ese aSmmdt 
quam ab hac particula n imiotaeraiit ; ha utqui i aKter qaan 
per ET exponit, suam interpretationon probare ddieaL — Qua- 
propter particulee hujas varios usus tradere noo est^aamia^' 
Ebraici, sed ad rhetoricam artem potius special. Traduntnr 
ergo illi usus per accidens tantum, et respectu quodam ex- 
temo, nempe m ordine ad alias linguas, et ad mterpretes 
juyando8,utpro i eamparticnlam substitiiaDt, quam cpiis lingua 
istaexterasermouemfacieustalilocopositurosfaisset Cumqiie 
hoc pacto simplicimo vi conjunctiv«p ipsius i aliqua alia notio 
superaddatur, agnoscendum est non sic meram versionem fieri, 
sed paraphrasin veluti aut commentarium compe$uUosum. Id 
tamen facere necessarium, quia versiones traduntur populis 
non ita exerckatit^ac erant Ebr(tiadinjkctandam oecwrrente copm- 
lativa simpUci cogitationem in eos rtipectui, quo9 reqmrii mt^ 
monu series. Itaque, qui redderei ulique ^ simplkHer et, mos 
non poneret in eodem statu quo erant Ebrtti, Egentibus ewim 
ttuxilio illud non dare non idem est, ac iUud non dare non egen- 
aims.*'— Not. Tympii, ad Noldii Concord. Fartic. Heh. p. 283. 
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'V4m?:itbe «9rth} 4m4 the earth waB without part H. 
" form," SfCtf Birtji tf ^we. lo^k to the i^no^ — 
(mcient Mebrews; wh^ were well exercised in, 
and £m»iliarly conyejcaant with, all th« pecu- 
liiuities of th^r own i^^tive language ; w;e shall 
fiftd« th^E^ th^y ail interpreted it by the ^iyum- 
tm particle, ki4i none of them by the copu^ 
latiye». and. Thi^s it was rendered by the 
Jirst interpreters of the text, the Jews of 
Aiexandria, nearly three hundred yearis before 
the Ohiistian era : i» ^px? ^^o*^**^ ^ ^^ ''^^^ ov^mp 

XAi rnv ynir* if AE yn W' »o^arog, &C. — *' In the be- 

" ginning God created the heaven and the 
*' .earth; but, the earth wwiwmbfe,'\ &c. In 
the. same sense it wsa apprehended by the 
learned Jew, Josephus, who thus paraphrased 
the passage : tv »fxv 'HTiO'iv o 0co( row ov^olpqv xai 

Tfiv Yny' ranrtig A£ uV* o^iv ovx ifj(OfAivng, aXKa ^6i» 

fnf xf uTTo/Aivj)? o-xoTif, . &c. ** In the beginning 
^'. God, created .the heavei;! and the earth; buti 
** the latter 7wt coming into view, but being 
" hidden in profoimd darkness,'^ &c. In the 
same manner we find it in the Chaldee para- 
phrase ; which, in the Latin, is rendered thus ; 
*' In principio crea\it Deusccolum et terram ; 
'' terra atUem erat^" &e. The otd Latin rersion 
render^ the conjunction in the same manner: 
•* Terra aiUem, &c. ;** and so likewise does 
the Vulgate, translated by St. Jerom on the 
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CHAP. UI. 



PART II. Hebrew original^ witH the aid of the most 
learned Rabbin of his time. And, of modern 
commentators, the eminently learned Vatablus, 
Drusius, Fagius, and Grotius, understand it 
with the sense of autem — but, as in the Vnl^ 
gate; with which same signification, this particle 
occurs above five hundred times in the Hebrew 
Scriptures^. We here learn, how it was under-* 
stood, in this particular place, by those who knew 
how to connect it, " ex serie servionis, rerumqve 
** antecedentium et posteriorum naturis, ac relatione 
*' ad se invicemJ' This,^ then, it is evident, was 
the interpretation collected, by the rule of the 
language, in the ancient Jewish church. And 
it must be self-evident, to every scholarly 
mind; that this particle, repeated ^^rtecw times 
in this short paragraph, could not each time 
be limited to the unvarying sense which pertains 
to our English conjunction, and; or even to the 
senses of the Latin et, and the Greek xou, which 
have somewhat a wider latitude of significatioD. 
But the truth is, that the Hebrew language did 
not possess, and therefore could not command, 
the diversity of particles which those languages 
enjoyed ; and, therefore, it was constrained al- 
ways to repeat the same particle i; the proper 



* NOLDIUS, p.S30l. 
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actual sense of which was impressed in the PART II. 
mind of the auditor, or reader, by the purport chapTiii. 
of the discourse md the tendency of the argu- 
ment. 

But it is plain, that there must have been 
fame dialectical, or critical reason, for this uni'r 
formity in all the earliest interpretations, of the 
sense, h — autem — but, in this place. Now, the 
principle upon which the disjunctive sense was 
in them affixed to the particle in this place, md 
not the copulative, which we have adopted, 
will reveal itself on an attentive examina-^ 
tion. The proposition — *^ God created the 
^^ heaven and the earth ; and the earth was 
^' invisible :^^ would seem to imply, that such 
was the design, in its creation — viz. that 
it should be invisible: Whereas, the propo- 
sition— ^^ God created the heaven and. the 
" earth; but the earth was invisible:'' carriesi 
a contrary implication, and excites an expecta- 
tion of that which immediately follows ; namely, 
the formation of light, by means of which the 
invisibility qf the earth was to be remedied. 
'* God created the heaven and thfe earth: but^ 
** the earth was invisible, and darkness was 
^* upon the face of the deep: therefore, God 
" said, Let there be Light r The repetition of 
the conjunction i, in this last place, which is 
still rendered by and, in our version, gives 
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PART 11. it the proper force of wherefbre, therefore^ 
"~ quare, quamobrenif itoque^J with whicli tense 
it occurs, in more th^ two hundred and fifty 
places in the Scriptures; and this force accrue^ 
cwistquentiaUy^ from the sense of J«, but^ ia the 
preceding clause. And thus, the mutual relatim 
and dispendence of th^ three clauses, is clear and 
distinct, and tlmr c&nnexim, necessary and mdU- 
soluble. Josephus plainly shows, that he under- 
stood the three clauses with this intimate 
relation and correspondence; %y apxftKn^-^i 

MATOS AE AMtviv Eni9£ONTO£, ycycirda^* fwf cxf AfiKm 

That we are to ijinderstand btU^ not mdy 
in the passage we are examining, is th^^re 
confirmed; both by the authority of all the 
earliest interpreters, and by the natural import 
of the text critically ratifying ihsX authority. 
This intimate relatim of the sentences, will be 
found a very material point for the reader to 
hold in recollection. 

2. The criticisms , which have been exer- 
cised upon the word nni*, created^ are very 
trifling : viz. that it does not denote, productio 
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es nihilo—producHon out of nothing; but, pro- PART ir. 
^uctio gus quod antea non extitit— production of ^jj~jjj 
that which before did fiot exist. It is difficult to 
find the diflPerence intended between the two ; 
which, however, resolves itself into this,, that 
" the former idea is too metaphysical and ab-' 
" stract for man in his primitive state." But,' 
this will not prevent the latter from signifying* 
exactly the same thing as the former; which it 
must necessarily do, when it relates to the pro- 
duction iv ofxff or the^rst production, of a world*,' 
which could not have existed before it was 
produced. 

^ 3. The celebrated phrase, inn mn, tohu 
vabohu, on which- fancy and system have so 
largely and so unsubstantially built, and which 
our version, conforming to the later translators, 
has rendered, *' without form, and void;'' is ren- 
dered ^ by the oldest Jewish interpreters, the 
LXX, aop»ro^, Kou etKoiroc<rKsvoirog ; unopparent or in- 
visibk, and unfurnished or urqn'ovided. So also it 
was interpreted by the learned Jew, Philo^ ; and 
that Josephus, whom Jerom calls " vir HebrcEuSy 
" et ab infantia sacris littef^is eruditus^" under- 
stood the first of these words in the sense of 
aoparo^, invisibk, is manifest from his paraphrasing 
it, uV o4/i¥ ovx ^x^i*.iyifi — not coming into view. 
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PART IL So likewise the oldest Latin version r^i^ers 
chapT m. ^^ words* And Jerom evidently regarded tiiift 
as the established mterpretation ; for, in his 
commentary on the 40th chapter of Isaiah^ he 
says : " In the beginning of Genesis, where it 
*' is written, * But tiie earth was invisible, and tin- 
*' furnished; the (rfAer interpreters (i. e. the UOer; 
" sc. Aquila and Theodotion,) have translated, 
" * But the earth was void, and nothing' — in 
** principio Geneseos, uhi scriptum est, ' Terra 
*f autem erat invisibilis, et incampasita :' caleri 
** transtulerunt,^ ' Terra autem erat utane, et 
" nihil.'"' It is, therefore, very questionable, 
whether the present reading of the Vulgate, in 
this place, is that of Jerom. TertulUan, Her- 
mogenes, Ambrose, and Augustin, employ the 
interpretation, invisibilis, et incomposita. 

When, therefore, we find this passage rai- 
dered with the sense of confusus, as in the 
passage above quoted from Bacon, we are 
to understand it only with relation to mdon^ 
not to the sul^ject itself; as, confums, indistitictas, 
and obscums, are used indifieradtly with rela- 
tion to perception. Thus, Statins designates a 
covered and darkened sky, '' confusus Olympus/' It 
is also certain, that where the same phrase occurs 
in Jeremiah, iv. 23, the character which accom- 
panies it, is darkness: ** I beheld the earth, and 
'* lo, it was tohu vabohu; and the heavens, and 
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they had no light J' So in Isaiah, xxxiv. 11, PART 11. 



where we read the menace upon Babylon ; " He 
'* shall stretch out upon it the line o{tohu, and 
*' the stones of bohu /' the local testimony, of its 
effacement from view, by its ruins, being covered 
aver with accumulated soil and vegetation, sup- 
ports the ancient interpretation of the passage 
in Genesis ; that it intended to express obscurity, 
and exchimnfram sight. All those ntost ancient 
authorities, confirmed by the subject matter of 
the text, concur to give a determining weight to 
the primitive interpretation of aop»Io?, invisibk, 
above any other which modem oriental philo- 
logy can maintain : " terra enim vere invisibilis 
" fuit, voragine aquarum obducta'." And, 
since the surviving dialects of Arabia and 
Syria possess no words of the same ele- 
ments with tohu, and bohu, which signify 
aof»ro^, and »Kotra(rxiv»roi ; it will be critical to 
apply to those two words, the judgment given 
by Michaelis upon the word ^d: " soli linguae 
** Hebraicae proprium, sed antiquum; reliquis 
^* linguis orientalibus omnibus, ipsi adeo Rab- 
*' binorChaldaico, ignotum. — Ergo, aut reliquis 
" linguis orientalibus plane periit, aut, quod 
** potius reor, est exoticum, jam ante Mosen 
** ex alia lingua, non cognita, in Hebraicam in 
*' vectum* ." Theodoret thus explains the pas- 
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PART n. sage :' *' Aop»roi, invmble, on account of the water 
'* which covert it ; and anecracKivAtrro^ — un/uT" 
*^ riished, because it was unadorned with herbs, 
^ or meadows, or groves, or fields."' Again: 
<* ctopxrog — invisible, because d&rkness was aver 
*' theabyss^:' 

4. TYie'* spirit of God'— -cyThH rm-iryfu/iAa dteu, 
has been expounded bysome commentators, from 
the earliest ages of the Christian Church, to sig- 
nify the mr, or wind ; and by others, to denote the 
divine person of the Holy Spirit. " Some," says 
Theodoret, " think that it signifies the AU-holy 
** Spirit, vivifying the nature of the waters — 
** but I think that the true interpretation is, 
^' that Moses, by the wotd spirit, intended 
'* the air^J' — '' It is an ambiguous phrase," 
says Drusius : ** for it signifies both a wind, 
'* and the Holy Spirit^^ It is strange, that a 
third interpretation did not prevent all am- 
biguity among the Christian commentators; 
since it was evidently that of the ancient 
Jewish church, in its purest state. It is plain, 
in the passage just quoted from Josephus, that 
the clause in which it occurs was not takeii 
separately, as a proposition by itself; but, in 
connexion with that which follows : ** ThespirU 
** of God went forth upon the face of the waters, 
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^* and God said:'' as where we read — "he .part n. 
*' opened his mouth, and said: — he lifted up 
** his Toice, and said.'* The *' spirit of God'' 
will thus signify, the '* breath of the. word of 
** God,'' by the effusion of which He pronounced 
His mandate, " Let there be light f So R. Sa- 
lomon interpreted it : '* spiritum oris, etverbum 
*' seu mandatum ejus — the breath of His mouth, 
** that is. His word or mandate^'' Thus we 
read in the book of Job, " by His spirit He 
** hath garnished the heavens*:" which is ex- 
plained in the Psalms *; '' by the word of the 
** Lord, (or, the voice of His toord^), were the 
*' heavens made, and all the host of them by the 
** BREATH OF His MOUTH." This paraphrase 
of the Psalmist, gives critical determination to 
this passage of Genesis ; for, the Hebrew word 
rendered spirit, by our English translators, in 
Job, and breath in the Psalms, is in both places 
the same identical word, tvrs, which is employed 
by Moses in this passage; and in each it re- 
lates to ** the WORD," by which God pronounced 
thej^fl^ of creation. If, therefore, we consider 
this anthropopathical form of speech with a doc- 
trinal reference, it will plainly respect the 

divine AOrOZ, iC ^i t^mtol lyiyiro, xai ;^«p»?.ou 
lyivtrc oyii n o ytyoviv I ** the WORD, by whom all 



' Crii. Sac. ' Jab. xxvi. 13. » Ps. xxx. 6. ♦ P». ciii. 20. 



164 A COMPARATIVE ESTIMATE OF THE 

PART n. *' things were made^ and without whom ws» 
— ** not any thing made that was made;" and of 
whom we likewise read: ** He breathed and 
" said\'* The new geology ha^ proposed un 
entirely new sense; which, however, we camiot 
accept: *' SpirU,"" it says, "here denptep an 
** invisible elastic Jimd^ viz. the great evfiporatian 
" that took place soon after the creation^'' 

5. The verb nomD, expressing the action 
of that spirit or breath ; which our version 
renders, " rnoved upmi the fece of the waters f 
is interpreted by the Alexaoidrian Jevvs, iinf iprro 
— bore itself, or was conveyed upon. Michaelis 
renders it, delapsus est, descendebat—went or cams 
down. The Chaldee paraphrase, gives it the 
sense of insufflabat — blew upon. In all these 
senses, it properly connects itself with tJne action 
which immediately follotvs ; forming but one pro- 
position — " the SPIRIT, or breath ^ God, went 
" forth upon the face of the waters^ and God 
*' SAID," &c. This interpretation is undeniably 
more natural, more intelligible, more congenial 
to the Scriptural style, and more consonant 
to the recorded impressions of the early Scrip* 
tural writers ; than either the action of a violaU 
imnd, before physical agents existed, or the in- 
cubation of the divine person of the Holy Spirit, 
which conveys no real sense to the mind. 
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6, The aiinr\ deq) or abyssy covering the PART II. 

whole gloie, is well observed by RosenmuUer 

to be the same as the t3>Di% waters, mentioned 
in the following sentence ; which, by being 
afterwards collected and confined in one place, 
became the d>d* or sea. For, the Greek a|3v<r<ro^, 
abyss; by which the Alexandrian Jews render 
the former word; only denotes the unlimited 
extent of the aqueous surface. Hesychius ex* 

plains it, by vi»rx «# »/i», aKAr»Xfpirr», irtpctg wx 

w^ovrtt — " waters, without bound or limit.'* 

II. Having thus determined the inter- 
pretation of the terms of the article, let us 
next consider the instruction which it conveys 
to us. 

In this first sublime and comprehensive 
article, the sacred historian summarily com- 
prises the history, of the^rst formation of the 
entire mineral substance constituting the body 
of this globe; produced "at the beginning," 
(as Newton speaks) and "in one moment of 
time,'* (as Bacon speaks) by the mode of " a^ea- 
" tion; and with the size,Jigure, properties, and 
'* proportion to space, which most conduced to the 
*' end for which God created it." We hear of 
no further operation, or process, concerning 
the Jirst formation of the mineral part of the 
globe. It was created entire and complete, as to its 
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PART n. fmn and texture ; although it was eliveloped by 
cflAp"ni ^ ^^^^t€ marine ftuidy resting w^oa, iwd flow- 
ing over, every part of its compacted surface, 
which fprmed, for a very short time, the bed 
or bottom of an universal sea. There was 
BO intermixture of that water with the* particles 
composing the hard and solid body beneath, 
no confusion of ihe two elements ; but, the saUne 
^uid w^ totally distinct from the tetrene solid, 
and did not continue, long enough iipon a 
considerable portion of it, to penetrate far 
into its internal substance. Thai sdid body 
"WBS concealed by the cloak of waters, and total 
darkness encompassed that x^loak ; so that the 
spheroid, speaking relatively and optically, was 
invisible or unapparent; and, bdng a mere mi- 
neral nlass, it was barren of all external pro-* 
duction, and it was therefore unfurnished or 
unga7*nished. 

But, it was the design of God, first, to ren* 
der it visible; smd'next, to furnish it. He, 
therefore, first of all, commanded the existenoe 
of light; and immediately, there was light! At 
the same time. He divided the light and the 
darkness; that is. He established, and gavefin^t 
operation to, the laws of proportion and succes- 
sion between the measures of the two ; and> 
having given origin and action to those laws. 
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they accomplished; m their iute course, Ae PART ». 
first 'Day. 

In ^his brief, bat pregnant description of 
effectSy the historian records, by implication, 
the history of the commencement of time, by the 
Ordination of the instrumental causes which were 
to produce the first diumal measure, and succes- 
sion, of darkness ^d tight; (or tme, as Philo truly 
remai^kS) signifies nothing el^e but '* the succes* 
*^ sive distances todays and nights, effected by the 
** motions of the heavenly bodies:'' (fu/Air«? i xfwoi 
ifAipm HAi wnrm itfri iictftnifAA ^ : and again, iictvrtfAa 
mV rov ovfccnv xu^iKTM^f tcnv i Xfovog ^. The hii9torian 
relates, that €rod first produced the effect of 
light; which effect following the darkness, and 
these succeeding to each other, from thence^ 
fortii, in regular diumal alternations, show that 
the instrumental causes, which were to perpetiuUe 
the eff^t, were then first put in action. As he 
describes optically, and solely with a view 
to the practical and sensible apprehension of the 
facts which he relates, his description is con- 
fined to effects ; but it is for the common know- 
ledge and experience of his readers, to refer 
those effects to their plain and obvious causes. 
And so his ancient Hebrew readers refeiTcd 
them ; who needed not that he should tell them, 

• Tom. i. p. 44. * lb. p. 4. 
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PART II. *^^t the light of Which he spoke, proceeded 
— from the same physical cause from which 

^ ^ 1^ y they derived their daily light; and they 
accordingly understood, as of course, that it 
proceeded from the solar fountmn oj Ught, 
though not expressly named* Ignorance, on 
the one hand, and system and hypothesis on 
the other, have variously contrived to perplex, 
or pervert, this simple recital ; but sound learn- 
ing, sound criticism, and sound philosophy, 
will receive and apprehend it according to the 
simplicity of description in which it is de- 
livered. This subject we shall have occasion to 
examine more particularly, when we come to 
consider the historian's record of the transactioui^ 
of the fourth day of creation ; on which day, the 
stm and moon were first revealed in their relative 
functions, of ruling the day and the night. 

The sublimity of the clause in which the 
creation of light is related by Moses, has long 
been a subject of critical remark and admira- 
tion; and the more that amaziing operation is 
contemplated, the more will the mind be ef- 
fected by a sense of that sublimity. The recent 
enlargement of the sphere of our acquaintance 
with the solar body, obtained by the disco- 
veries of Sir William Herschel, contributes 
greatly to augment the force of that sentiment, 
by the distinctness which it imparts to the con- 
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oeption. That illustrious astronomer has dis- PART II. 
co¥ered, that the body of the sun is an opaque — 
substance; and that the splendid matter which 
dispenses to the world light and keat, is a 
luminous atmosphere ^ attached to its surface, 
figuratively, though not physically, as flame 
is attached to the wick of a lamp or a torch. 
So that the creation of the sun, as a part of 
'* the host of heaven,'' does not necessarily 
imply, the creation of light ; and, conversely, 
the creation of light, does not necessarily im- 
ply, the creation of the body of the sun. In 
the first creation of '' the heaven and the 
^* earth,'' therefore, not the planetary orbs 
only, but the solar orb itself, was created in 
darkness; awaiting the light, which, by one 
simple divine operation, was to be communi- 
cated at once to all. When then the Almighty 
Word, ip commanding light, commanded the 
flrst illumination of the solar atmosphere, its 
new light was immediately caught, and reflected 
throughout space, by all the members of the 
planetary system. And well may we imagine, 
that, in that^r^^ sudden, and magnificent illumi- 
nation of the universe, " The morning stars sang 
f' together, and the Sons of God shouted for joy V " 
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PART 11. But, that great cause of %&/, though pAyrir 
colly co-existent with its effect, was ^ptkmlfy 
non-existent, with relation to the earth coveteij 
by the waters ; and, b^ing at the same time the 
cause of heat, its new power, exierQised upon 
the universal aqueous surfttce, necessarily ex- 
haled i«i universal vapoiir, enveloping the whdte 
globe, through which the light transmitted 
subsisted only in its effect; and tiiwte light, 
without a manifested cause, was diffused over 
the globular surface, in the mode which we '% 
ourselves experience, during this prevalence of 
dense fogs. Nevertheless, the efi!ccts^ of light 
and of the altemation, of darkness and light, re*- 
corded by the historian, carry with than, virtu- 
ally, the record also of the proper natural comes, 
which were newly ordained to produce them; and 
they inform us, that in thisjSr^ ^jr of cceation^ 
both the solar fountain of light was opened in 
the heavens, and this earth received its finst 
impulse of rotation, on its axis and in its orbit 
And, since we perceive, by the intimaiecotmexion, 
mutual dependence^ and necessary ^sequence, of the 
clauses in ihis article, which has been minuteij 
shown, that all these great transactions were 
included within that^r^^ day, or first entire 
revolution of the new globe ; we perceive also, 
that time, which only exists by reference to 
that revolution, began with the creation of the 
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globe, and the commencement of its revolution, part II. 
in darkness; and, that the creation of light 
succeeded at that proportion of distance in 
time, which was thenceforth to constitute the 
perpetual diurnal divisions of the two. So that 
darkness, in its relative character of night, 
commenced from the moment that the earth 
was created and revolved ; and daif commenced, 
from the moment when light succeeded, at the 
distance ordained for their division. And hence 
it was, that in the Hebrew computation of days, 
tHe diurnal measure of darkness always pre- 
ceded th^ diurnal measure of light; perpetu- 
ating a commemoration of the transactions of 
that^r^^d^^. 

An unlearned question has been raised, by 
some compacters of systems, with respect to 
the sense in which we are to understand the 
word day, in this recital. This question has 
been chiefly moved b^ persons profound, per- 
haps, in physical science, but not equally so in 
learning and in moral philosophy; and it has 
been suggested to their minds, not by any real 
obscurity in the record, but merely by the 
opposition of the terms of tiie record to certain 
preconceived notions and speculations into 
which they have drawn their own judgments, or 
into which they have suffered their judgments to 
be drawn. Those persons constitute chiefly that 

• M 
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PAQ7 It class of spieculators, who resort to the schemes 
111. ^^ compromise and concession to which I bave 
already adverted. Their theories, oblige them 
to seek for much larger measures of ti^m thaa 
tiie historian suppHea; they must, tiierefi3i^ 
^j&f^t accept, or reject^ his testimony m toto, 
neither of which they can venture to do ; or^ 
they must compd hi^ language to bend and 
conform itself to their speculatibns, which they 
vainly &Uter themselves they are able to do. 
But, toby did they need any othec sens^ than 
that which the text literaUy imports? Only 
because they did not conclude with Newton, 
that '^ God, in the beginning, formed, and set hi 
'^ order, all material things by tha counsela of 
^^ His intelligence," nor admit, with Bacon, 
that '^ tiie earth was ereated in one moment <tf 
'^ time ;" but maintained, in oppoaittoa to 
both, ^' tiiat it rose out of a confused assemr 
^ b)age of elements, or Chaotic ooean, by mere 
'' laws of Nature," which demanded a kogth cf 
time proportioned to the supposed operations and 
therdbie, they must obtain, thsut length oftpnet 
somehow or other, finom,the text ofj Mosqsl 

But, Newton smd Bacon were in mo. such 
dilemma; their oondusions went direqt}y, to 
the point ofi the literal stiOemefU of the record, 
and therefore, the time assigned by Moses 
amply supplied all their demands. Sincej 
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then, suck a violation of the record iff only paUT n. 
needed by those who advocate a geological ^^"^^^ 
system, which we have shown^ to be fimda>- 
inentally erroneous, by showing it to be fUnda^ 
mentally contraiHctory to the phflosophy of 
Newton; it remains for us to conclude with 
Rosenmuller, upon every ground of sound learn- 
ing, crilicism^ and philosophy : — *' Dies intelli- 
** gendi sunt naturales, quorum unusquisque ab 
" una vespera incipiens, altera terminatur ; quo 
'* modo Judaei^ et multi alii antiqui^ttu^* po- 
'*' puli, dies nitmemrunt^.— That we are to undei*- 
^' st^nA natural days ; each of which, ooinmettc- 
" ing from one evening, is teitninstted by the 
" next: in which manner the Jews; aiad man^t 
** others of the most ancient nationls, reckdned 
'* daysJ' In the/r^f of these ;i4ft«rA/ <%^, th0 
v>hole mineral fiAirU> of thife> globe Was fbrmed 
atf once, of such sise and^ figure; with sudf 
properties, in* Mch pi^ofioirtl^s t^' ^ace^ and 
with such arningeini^ntc^ its mafie^idte;ai(nid(S« 
conduced to^ the ends foirwhich God^cteatediti 
In this/ri*/4 immiiMke, mihetml fip^^ the 
AlmighOjy Artiifeei^ pr^ducedi ^em,* atittflogoU* 
to those which weteP to ifestilt ftbift' thfe imtf 
caused wMcH He th^ otdsdned^^ the- sensihU 
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.PART II. phenomena of which ahne, could not reveal, 
— or determine, the mode of their formation, be- 

CHAP III. 

' cause that mode was in direct contradiction 
to their sensible indications, and absolutely 
aH^iX^i»<rro^^ — untraceable^ 9Xid past Jinding out 
by any scrutiny of man. 

III. Let us now consider the principal errors 
which have resulted, from a defective interpreta- 
tion of this first important article of the histo- 
rian, among erudite and genuine scholars. 

It was the phantom of Time^ which so much 
infatuates physical philosophy, that unwarily 
seduced the upright and learned Rosenmuller 
into the imagination of a previous earth, and the 
learned and pious Patrick into the admission of 
an elemental chaos ; yet, mutually in contradic- 
tion to each other. Both these commentators 
&scinated into a belief, that they were bound, 
in deference to the mineral geology, to find 
Tji the Mosaic record some great interval of 
time, exceeding any measure of which it truly 
and really speaks, and unaware, that the 
power which had lured them into this weak 
submission, was a mere ignis fatuus; were led to 
violate the import of the text, the former un- 
critically, the latter both uncritically and unphi- 
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loscphicaUy. I make this distinction, because, PART li. 
though both of them forced the text uncriti- 
colli/, to make it produce the length of time 
demanded^ yet Patrick alone admitted the uttphi- 
losophkal doctrine of ^ chaos, which RosenmuUer 
sensibly and learnedly condenmed/ 

To enable himself to discharge his tribute of 
length of time, the learned German marshalled 
together all the particles % vau, connecting the 
clauses of the first three verses ; and, regardless 
of the caution contained in the sound criticism 
of Tympius, that this particle takes the place of 
all the conjunctions according as the sense and 
sequence of the discourse determines its signifi- 
cation ; he took upon himself to give to it the 
new; unsupported, and indefinite signification 
of posthac — afterwards ; not in any particuktr 
place, but wherever the reader might choose 66 
to understand it, in three different places of 
which he gave him the choice. Thus, says he, 
" we may either read : 

" In the beginning God created the heaven 
'' and the earth. Afterwards, the earth was 
" desolate," &c. 

Or, — '* was desolate, and darkness was 
*' upon the face of the waters. Afterwards, the 
*' Spirit of God,'* &c. 

Or, — ** The Spirit of God blew upon the 
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pAfiyM* " &^^ ^f tbe waters, J/kmatds, God said, 
>* let there fee fight V * 



^fl4^^^I. 



By tld^ juethod q£ ioierjg:e^i(m, the true 
•and intimate /comiesioo ^aiad articula^iQa of the 
dbjifijCfi, j«^eb has ]mmw shown, is violently de- 
stroyed ; aud joa Awto^ is aitti&cially pfodi*eed 
in ihe seqaeace.of ihe naixatiy^, w!hidpt may be 
iftouyerted, ad libitum, uxtQ the infervai Eequii»d 
iby jthe mineral geology; and may be stretched 
i>ut in^ apy ^* ^^pocia (j/* mtune/^ wbich system 
and x^iroumstances ma^ deimwsid.. 

f^ Whklm&^r of tho^e ^xpUcatio»^ you 
'* adopt, (adds tins too compliw^ expositor,) 
*' i^ tnuM denote a <^aW creation :~U The 
f^^^f production of ?iJl things; 2, The rewvor 
*f tim of. thi$' earth. But, it will be asked, 
^^ icfo'cA of th^e three, ir^^rpretaiion^ 13 to be 
'^ pr^ferr^ to the Otfcei^? iW «> point which 
^' I dp not take upm wysfilf tfi determne- — sed 
ff qu?eritur: J^ra h*rum i^terpret^tionuQi al- 
" ten sit pr of erenda? EgQ mkildefimam^.^ And 
why did thi$ good m^tn lend hinis§}f thns to a 
proceeding, sp utterly unworthy of his learning, 
his judgment, and his piety ? *^ Because^ for- 
** sooth, those who s^re skilled in mineralogy have 
" ^moYfdffiid, in the interior of the earth, many 
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V vestiges of a vwy ancient and long-con- PAKT IL 
•' tinned inundation, which they think must ^„7r"--. 
" have preceded the deluge of Noah : — depre- 
" hendunt enim mdallicaruin rerum periH in 
** interiocibus terrsB multa vestigia vetustioris 
*^ et diutumioris cujusdam inundationis, quam 
" diluvium Noachicum prsecessisse putsmt^.^ 
But this, to say the least, is evidently a very 
uncritical me^od of exposition; more especially, 
since, by adhering closely and rigidly to the 
text as it stands, we shall, in due time, arrive 
at the true- solution of every difficulty. The 
sense of posthac — afierwards, cannot critically 
or philologidally pertain to the particle in any 
one of the places in question ; but the estimable 
writer has, too courteously, forced it upon it, 
in weak submission to the presumptuous de- 
mands of the mineral geology. 

It was not thus, that Bishop Patrick sought 
to satisfy the same presumptuous demands. 
By hastily assuming the tohu vabohu, (which 
only expressed the unapparent and, barren state 
of the minerai globe, but in no sense the trnper-' 
feet condition of its substance,) to signify a state 
of mngled and confiLsed elements, he deemed it 
necessary to espouse the doctrine of a chaos, in 
the most positive and unqualified manner ; hop- 



n>. p. 31. 
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PART II. ing to save the credit of the sacred historian/ 
by thus contriving for him an indefinite length of 
time, Avhich his history absolutely disclaims. 
He therefore incautiously affirmed ; that Moses, 
in those two words, gives " a description of that 
" which the ancients called the chaos; wherein 
** (says he) the seeds and principles of all things 
**^ were blended together : — which was, indeed, the 
''first of the works of God; who, as Moses 
" shows in the sequel, prodticed this beautifd 
" world out of this CHAOS. How long all things 
*'. continued in tnere confusion, after the chaos 
'** was created, before this light was extracted 
" from it, we are not told. It might be (for am/ 
" thing that is here revealed,) a great while ; and 
" all' that time the Mighty Spirit vf?&mahng 
** such motions in it, as prepared, disposed, and 
" ripened every part of it for such productions, 
"as were to appear successively in such spaces 
*' of time as are here and afterwards merUioned hy 
** Moses; who informs usj that: after . things 
" were so digested and made ready (by longfer- 
" mentations, perhaps,) to be wroiightinto form, 
" God produced every day, for six days together, 

. " some creature or otlier, till all was finished; 

/f of which, light wajs the very first" The 
learned Bishop dwells long upon his " chaos;** 
which he exhibits, in capital letters, five several 
times in the first six pages of his Commentary. 
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This exposition, was plainly directed with PART II. 
an eye 'to a particular object; namely, to objec- 
tions drawn from the visionary conclusions of. 
the mineral geology; and, with the pious desire of 
precluding those objections, by presenting an 
unobjectionable statement, in the first instance. 
But we mayliere truly say, 

iDcidit in Scyllam dum yult vitare Charybdim : 

for, the interpretation is as directly contra- 
dictory of the sense of the record, as the objec- 
tions which it was designed to overrule. 

If all those various " creatures^'' of which 
" light was the Jirst,'' were produced in six 
natural days, then they could not have been 
produced by the physical operation of any knomi 
secondary causes; and if they were produced, 
as in that case they must have been, by the 
immediate act of the lirst Cause, why was the 
action of that first cause preceded by " « great 
*' while,' during which '* things were digesting, 
" ripening, and making ready by long ferment- 
" ations." To what end were all those pro- 
cesses ? Was it, that the First Cause could not 
act, until secondary causes had " made the 
" subject matter ready'' for Him? Was it, 
that the Creator found Himself impeded by 
certain laws which He could not control ; and 
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PART n. fliat He- was therefore obliged to wait tbe term 
of tlieir operation? Or^ was it that He first 
created secondary agents to retard an after- 
woik^ whi<^ He did not intend to exacote 
by secondary agendas, bnt by immediate sets 
of His own divine powert The snppost- 
ticms are all equally in opposition to reasoa 
and to the record. If then the qfter'toark yns 
not to be ^ected by secondary causes, but by 
God's own immediate causation, which is here 
.granted ; reason directs us to conclude^ thatno 
secondary causes were engaged to aasist Hiai,by 
preparing an antecedent work; but that the truth is, 
as He Himself has pronounced : '' I am the Lord, 
^' who made all tMngs ; whostretehed fortii the 
^^ heayem alonx, who spread abroad the earth 
'^ BT ursELv ^ t — who spake, and it was dom; 
** who commanded, and it was eanfirmed*.'' 
Such ^o is the doctrine, which the historian 
here plainly designed to establish. And it is truly 
astonishing, that consequences thus inevitably 
and obviously resulting from the hypothesis, 
should not have exposed themselves to the 
apprehension of the learned and venerable Pre- 
late* 

Yet, we find the same visionary hypothesis 
heedlessly pursued by a much later writer. " To 
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^ ithe jisaemblage of ihme asyet inert elements, part n. 
-^^ Meses gives ike name of abyss; .pro£etne 
'*' autlmrs hate ccdled it chaos. All fieein to 
'^ viean ike, seme thing; the chemical iabmntory 
^' frf universal Nature^ t\iei general de^xmitof the 
** €771^93^ erf* all existiag natucal substances ^^ 
Ro&enmtiHar rauarks^ with just leprobstioa, 
upon the preposterous inference of a cha^, from 
the lai^guage of Moses. ^ It is tironderfiil/' says 
he, ^ how so many interpreters oould imagine, 
^ diat a . chms was described in the words 
^ mh mn — tohu vabohu. This notion unquesr 
^^ tionably took its origin from the fictions of Ihe 
'^ Greek and Latin poets; which were trans- 
^' fenred, foy du>8e interpreters, to Moses. But, 
V to explain Moses foy the poets, what is it, but 
** to transfuse water from a muddy-stream into 
" a clear and limpid fountain ?" He then re- 
cites all the fables of a chaos, from Berosus to 
Ovid, and concludes thus : " But since these 
^* things are so, it is not so surprising that 
** many interpreters, when they pass from the 
" works of the heathen philosophers and poets 
*' to the exposition of Scripture, should ima- 
*' gine that they recognize the same chaos in the 
*' Mosaic history. Yet the Rabbins, who were 
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PART 11. " not prepossessed with these particular . fic- 
*' tions, apprehended the power and meaning 
" of the original words far more correctly*" 
The doctrine, of a chaotic mixture of ele- 
ments or first principles of things, is not more 
abhorrent to the philosophy of Newton, who 
expressly reprobates it, than it is to the record 
o/* Moses; if the latter be considered without 
any previous system, and if it be thoroughly and 
critically understood. The progress of tradi- 
tion, through ages of darkness and ignorance, 
may have converted the simple sea^ distinctly 
recorded by Moses, into a compound chaos, 
characterized by that darkness ; but, to make 
the chaos, therefore, the rule for interpreting the 
sea, is to invert the order of rational argument, 
and to reason ab ignoto ad notum. 



' Pp. 19 and 23. 
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CHAPTER IV. 



The historian proceeds to his Second Article; PART II. 



in which, he relates the events that dis- 
tinguished the ^^C(?;2^ diurnal revolution of this 
globe. . 

" And God saidy Let there be a firmament 
*' in the midst of the waters: and let it divide the 
** waters from the waters. 

'* And God made the firmament y and divided 
** tlie waters which were under the firmament 
** from the waters which were above the firma- 
" ment. 

*' And it was so: and Gop called thefirma- 
" ment heaven* 

" And the evening and the morning were the 
" SECOND day." 

The word ypn, which our version renders 
firmament y firom the Latin firmamentumy is ren- 
dered by the Alexandrian interpreters <rript(aijt.» ; 
which word denotes a firm and permanent sup- 
port. This support, was to sustain ^ipart of the 
waters, which were now to be separated from 
the waters beneath. 



chap. IV. 
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PART XL This article implies ; that there were waters 
above the aqueous surface of the globe, which 
were separable^ though not yet ^ctnzXiy separated, 
from it. It therefore relates ; that the universally 
incumbent M?flj^ery vapour^ which had been conti- 
nually in course of exhalation> during the precede 
ing day, from the universal watery surfece, was 
now raised to a high elevation above it, by the 
creation of the aerial atmosphere; so that the 
vaporous body formed a canopy above the 
globe, instead of enveloping it, like a cloak, in 
immediate contact with the water. Rosenmul- 
ler well applies, to this place, the remark of 
Pliny : " what can be more wonderfiUi than^waiers 
•' stationary in the sky liquid esse fmrabilUu 
*' potest aquis in calo stimtibus ! ^'^ 

The globe was thus disengaged fromits incum- 
bent vapour, but still, t\ie effect of light was alone 
apparent ; for, congregated clouds had succeeded 
to terrestrial mst^ and continued to render 
the cause of that eflFect non-apparent, and^ there- 
fore, optically non-existent: as we ourselves 
experience, during the prevalence of similar 
weather. It is this that the sacred. historian 
describes, when be says ; ** for many dttyff 
" neither sun nor stars appeared'' -^ (Ann ^hm 

(Ann ou^^Wf twifcuyvTdiv (tji irXima^ lifMj^f^. Homcr 



* Plin. Hist. Nat, 1. xxxi. ' A<5ts, xxvK. 20. 
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describes, much in the same mamier, the optical PART IL 
effect of a continued cloud, enveloping two con- ^uTT" 
tending annies during a day of obstinate con- 
flict: 

wit xf f a((ii( 
ovrt TTOT HEAION coop tfjtfkBvo^i, ovrt £EAHNHN* 
Ufp» yap Kctrt^omoK 

Around, so dense the murky donds arise, 

It seemed, nor nm nor moom possessed the skies. 

The cause of the diversity of day and night, 
continued therefore to be unapparent, relatively 
to the earth ; but that cause was now in course 
of perpetual operation, and it therefore now 
completed the Second Day. 



* Iliad, xvu. 366. 
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CHAPTER V. 

The historian now proceeds to his Third Artick, 
which consists of tvx) parts : 

*' And God said; Let the waters under 
" THE HEAVEN bt gathered together unto one 
" PLACE, and let the dry-land appear. And 
*' it was so. 

" And God called the dry-land earth, and 
*\ the gathering together of the waters called He 
** SEAS, And God saw that it was good. 

" And God said; Let the earth bring forth 
** grasSy the herb yielding seedy and the frdit- 
'* TREE yielding fruit after its kind, whose seed 
'* is in itself upon the earth. And it was so. 

*' And the earth brought forth grass; and 
" herb yielding seed after its kind: and the 
" TREE yielding fruit, whose seed vms in itself 
" after its kind: and God saw that it was 
" good. 

" And the evening and the morning were the 

" THIRD DAY." 
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h In ihi^j^st part of this article are briefly PART !!• 
related, tnH) vast and wonderful events; of the — 

CHA.P V 

most essential impcntance to the science of , 
a true geology: namely, l.th^ formation of a 
bed, or basin, to receive the mass qf waters 
hitherto equally and interminately difiused 
over the whole ^olid and compacted surface of 
the mineral globe; and, 2, the consequent m* 
m&liate exposure of a large portion of that globe. 
The second part of the article, related the jfirst 
formation of all the vegetable matter, with which 
that exposed portion was immediately imested. 

We may here again observe, with Bpden- 
muUer*; that oirin, in the second verse, de- 
notes the abyss, not in any sense of a chaos, but 
simply, of the sea flowing without limits, as 
Hesychius explains »^veToj^; for, what is called 
the abyss, in the second y&^b^ is in th^ same 
verse called also, oorr, the fpot^s ; and the Mine 
amn-^witers, m this verse, become cm*, /Ae 
sea, merely by being congi'egated in one plac0, 
and therefore, being reduced within limits. 

II. Previous to these amazii^g operations, 
the globe, disengaged from, its cloak of mist in 
consequence of the ascent of the vapours into 
the higher regions of the atmosphere, presents to 
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PART II. the contemplation the appearance of an aqueous 
spheroid; its solid parts being as yet concealed 
beneath the waters. It was now the design of 
God, to eaj)ose a portion of those solid parts, and to 
reduce the unlimited surface of waters, which con- 
cealed it, within limited bounds; thus converting 
the abyss, into a sea. The record imports ; that 
the waters, which occasioned the concealment, 
were to be removed and collected into one place, 
in order that, fwa^n — if gupa, that substance which 
was dry, might be seen, or rendered visible, nmn— 
of9iiT«: so that the latter might reveal its nature 
and actual position, by a change in the place and 
circumstances of the former. So Josephus re- 
presents the general operation : r^ rptrt) iriKr» rm 

ytiff, ANAXEAS «-f/)i aunjv tuv SraXaa-a-M — ** on the 

'' third day God established the land, by causing 
" the re-fusion of the sea around it i"" »9»x^f re- 
fundo. Virgil describes the exposure of the sea- 
bed, by the retirement of the waters; and, what 
in one place he represents as, 



• unda dehiscent 



Terram inter fluctus aperit— 
he presently after describes by. 



• imis 



Stagna refusa vadis. 

The briefness of this clause, and the nature 
of the subject, has caused it to be little con- 
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templated in proportion to its importance; and part II; 
therefore, it has not been observed, that the 
same sublimity which is universally perceived 
in the clause — Let there be light : and there was 
Ught; subsists equally in this-r-Zc^ the waters 
be gathered together unto one place, and let the 
dry-land be seen : and it was so. The sentiment of 
sublimity in the former clause, results from the 
contemplation, of an instantaneous transition of 
tbe universe from profound darkness to splendid 
brightness, at the command of God. All men 
feel the sadness of the former, and the delight 
of the latter ; and they are therefore instantly 
sensible, of the glorious nature of the change 
which was then so suddenly produced. But, 
the nature of the change which must necesr 
4sarily have taken place, in suddenly, rendering 
visible a part of a solid globe whose sur&ce 
was universally overflowed, and concealed, by 
a flood of waters, is not so immediately apprcr 
bended; the mind, therefore, does not dwell 
upon it, but is contented, with the general 
statement of the fact, that the sea was formed. 

But it is to the stupendous mo^ of that 
/armation, that the historian here summons 
our contemplation. It is self-evident, that if 
the surface of a globe were entirely covered 
with a fluid attached to it only by the law 
of gravitation, and if the whole of that fluid 
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PART II. were to be afterwtrcU collected in one part 
"^ onfy 0f that globe, so as to render the renaming 
{>art of its concealed surface visible, the aqueous 
accumulation must take place below the ietfd of 
the latter surface; which effect could only be 
attained, by the congregated waters acquiring 
that space in dq>tk, which they had lost in 
iiMgrfAand breadth: for, accumulation in keigkt 
is contrary to the law of fluids* In producing, 
therefore, the effect described in the record, 
the suriace \ipon whidi the waters rested must 
have be^i stiddenly deepened^ in all that portion 
Qf its extent on which they were to remain; 
and, to a depth proportionately profound to 
drain them off from iJl that other part of the 
Mme stirface, which was to be exposed and 
made dry. This is an induction from the pre- 
mises, winch will allow of no objection. 

But, this ox)eration oideepenii^ implies, bodi 
a disruption^ and a depression of the solid parts 
which were to be deepened; and, as the opera- 
tion was immediate, at the divine command^ 90 
must it have been violent^ The mineral geology 
would infer, that *' the word ' appear' (in this 
** article) denotes that the disclosure of the earth 
'* m(s successive, and had not from the b^^inning 
•' fiOfy and completely taken placeK*" But the 
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word evidently proves^ that the disclosure had part n. 
not taken place at all; otherwise, it would ulreaAf — 
have '^appeared.'* And, that its ultimate appear- 
ance was not moceenve, in the sense designed 
by the criticism, is plsdn; because it was 
invested with its vegetation, on the wme day on 
which it did^rst appear. The mineral geology 
must keep back its secondary or futtural causes 
from the argument, so long as it is engaged witii 
m period, in which the First Cause had not yet 
conmiitted His work to their administration. 

In the first production of Hie nain^ral globe, 
no seamiary causes could have acted, because 
secondary causes could not exist, until the 
jfirst formations in which they we» to reside 
liad received existence.; as tiie laws of matter 
eould not operate, unlil matter itself was ia 
being. But, as sooii as a first formation was 
produced, its laws received thdr force; subject 
always to the control and determination of 
their divine Author. In th^Jirst act of creation, 
this mineral globe was produced at once, com- 
pact, soHd, and complete, in all its mineral 
nature, order, and compositicm; wd, as the 
fiirst tree received its various successiee folds, 
apparently, but not necessarily or really, in- 
dii^tilre c^ succession in timq, so the shell oi 
the earth received its various successive primitive 
strata, appar^tly, but not roally, indicative of 
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PART II. such succession : both beifig essential to the 
~ ends for which they were respectively formed. 
* ^^ From that moment, the globe was subjected 
to its proper laws; as the vegetable and the 
anifnal systems were afterwards subjected to 
their proper laws, from the moment of their 
respective creations: for, as Bacon has pro- 
nounced, ^ the laws which we call of nature^ 
^* are nothing but the laws of the creation/* 
In causing, therefore, the violent dUruptim 
and dq>resii(m pf that part of the solid surface 
which was to form '* a place'' for the reception 
of the congregated waterii ; that i&, a bed for 
the new sea; the new laws and agencies of 
the mineral globe were rendered operative by 
their Almighty Creator, but by the rule of 
his own creative plan. The solid ^^ frame- 
^* worky or skeleton'' of the globe, was there- 
fore bui*st, fractured, and subverted, by those 
agencies and according to those laws, at die 
will of the Legislator, in all those parts where 
depression was to produce the profundity; and 
it carried down with it, in apparent ccmfusion, 
vast and extensive portions of the materials or 
soils which had been regularly disposed and 
compacted upon it ; leaving other portions par- 
tially dislocated, and variously distorted from 
their primitive positions. So that the order of 
%\it materials of the globe; which, in the reserved, 
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unaltered, and exposed portion, retained their part IT. 
first positions and arrangement; were broken, j— 

, Cn AF« ▼• ■ 

displaced, and apparently confounded in the 
other portion, which was to receive within 
it the accumulated waters. 

Among the secondary agencies, either em- 
ployed in producing, or necessarily accom- 
panying, this tremendous primitive revolution 
of the mineral globe, we may assume the 
power and agency of volcanic eapamion and 
ejplonan ; by which, acting with extraordinary 
^md extensive effect, a vast portion of the crust 
of the solid sphere would have become sud- 
denly transformed firom its native ^tate, into a 
condition of laceration and apparent ruin. We 
know, that the admission of water to the sub- 
terraneous fires which are constituent within 
the system of this earth, produces volcanic 
action, as a physical consequence; and the 
^ of God, which, by disruption, gave ex- 
tensive admission for the incumbent waters 
into the interior *of the newly constituted 
earth, would have been followed by volcanic 
explosion equally extensive, in consequence 
of the provisions of His oum kms. 

Thus, then, was formed that "one place, 
'' into which all the waters under the heaven 
*' were to be gathered together." The primitive 
mineral formations were thus early interrupted 
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PART U. tmd disordered in thciir contiiiuity, even upon 
— the third day of their creation, and therefore, 
* ftdterior tD the existence of any organiiied 
i>eing8; ^nd the new tides and rar&ces of 
those primitive mineral masses, produced 
by the i>reache8 whieh they then sustained, 
beofMi>e thenceforth -exposed to the continual 
«(ition of the waters; while the mnurner- 
f^e #maller fragments, lay subjected tx> p6^ 
|>etual trituratioh iii th^ bed* 

Hus stupendous remlMtion of the ghie^ h 
commemorated by tiie great poet of the He- 
biTews, in these woTds : *' O Lord, my God, 
*' Thou art clothed widi honour and majesty! 
'' Who laidest the foundations of the eardi^ 
'^* that it should not be removed for ever. THov 
^ cdvered^ it with the deep^ as with a garment; 
** the nxUers Mmd above the mountaifu. At 
'' Thjf rebuke th^fled; at thevaiceof Th^ timth 
*^ ders they hasted away ; they went ooer iht 
'' mountains^ they we^U down by the vaileys, mito 
** THii PLACE which ihou didst found /br them. 
** Tkou didst set a bound which they shotdd not 
*' pass over.'* We have here a poetical com- 
mentary upon this passage of the record; 
which shows, how it was understood in the 
traditionary history of the ancient Jewi^ 
church. That violent tod turbulent, though 
brief operation, by which a M wsfi suddenly 
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Opened for the waters to retire into from off a part ll* 

portion of Ae solid globe, is here represented, "~ ^ 

as " the waters flying from the rebuke and 

*^ tkmiSer of Gk)d> down to a place opened be* 

•' neath for their reception;" and the borders 

of the solid portion which was converted into 

a dry land, are described as *^a bound,'' fixed 

by God to the further diffusion of the waters. 

•'The niuke,'' and the ** thunders,'' manifestly 

imply a crims of stupendous and terrific con- 

wmtsion. 

But, that water, as we have seen, was not 
'* a vast chaotic ocean, very different in its che- 
*' mical pr(y>erties from our actual seas, and 
^* containing the elements cf the primitive earth i' 
ah ocean, which never existed out of the 
imaginttion of liie Neptuman geoldgy: it was 
the true briny ocean, and (as far as we may 
fipeak ci ideifitity of water) the identical ocean 
that we now witness; which, after dwelling 
upon the entire rarfaoe of the solid globe for 
the $pace of two entire days, was, upon the 
third day, drained off firom it into a new and 
deeper bed. It was denominated the abyss, so 
hmg as it flowed unlimited, and relatively 
to that illimitmtion ; but, as soon as it was 
teduoed mthin a limit, it ceased to be an 
aibyss, aikL became ikiA^Ma. These words. 
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PART II. therefore, as has before been shown, do not 
denote any differences in^the nature or quality, 
but solely in the content and circumstances ci 
the fluid; and thus, at the first creation of 
this globe, its mineral substance was so &r 
from being in SL^uid state; that is, its mineral 
particles, or molecules, forming a species oi 
mud, or paste, by commixture with the water; 
that it existed a separate, hard, and solid 
body, upon which the ocean rested only super- 
ficially, and on which it had rested only two 
days, when it was suddenly withdrawn from 
one portion of it, leaving that portion perfect, 
firm, and compact. 

This was the Jirst revokUim, which the 
mineral substance of this globe experienced; 
directed by the immediate intervention of the 
Creator ; and it will be very material to the 
sequel of our inquiry, that the reader should 
dwell, with minute contemplation, on the de- 
tails of the formation, and the consequent 
condition, of the sea bed thus constructed, and 
consisting of the fractured, and apparently 
ruined surface, of a portion of the ^lobe. 

When this great work was accomplished, and 
when the reserved portion was exposed to the 
action of light and of air, that portion exhibited 
a mere miner^ surface, brute and barren. But 
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it pleased God to employ it immediately to the PART II. 
end fdr which He fiiad formed it, and for which ^STZ « 

. ' CHAP. V. 

He had disengaged it from the waters^; and to 

invest it, at once, with an universal covermg of 

vegetation, formed to maintain,, by tiie lawff of 

decay and reproduction, a perpetual succetoion 

and increase of vegetable matter, to clothe and 

incase the mineral. The same immediate act of 

Grod, which, on the Jirst day, gave instantaneous 

and perfect existence to His mineral system, and 

established its laws; gave instantaneous and 

perfect existence also, on the third day, to His 

vegetable system, and established its proper laws^ 

in all the individuals composing it. The first 

tree and its wood, like the first rock and its grain, 

vreve produced by a mode in which no secondary 

causes could possibly have a share ; and though 

the tree was afterwards to produce seed, in 

which a process of lignification should originate, 

yet itself was formed without the intervention 

of that process. And, although it would wear 

the appearance of that process, yet the same 

reason which tells us that it would wear that 

appearance, tells us, at the same time, that the 

appearance alone would be no indication of the 

reality of the process ; so that it could exercise 

no delusion, upon any saiie and advised in* 

tellect. 

Thus, then, the earth was at once invested 
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PAtlT n. with the maturity of vegOation ; not cmly '^ with 
— *' the herb yidding seed/' .but also *' wiA 

CHAP V .y o ' • 

' * ''^ the TE£X yielding fruit, after its kind.'' In 
the meantime, the douded atmoi^here stiD 
coBtimiing^ ligl^t continued to exist only at an 
effect unconnected tfitii its cause. Its course;^ 
however, still proceeding, the eyening and the 
morning completed tte Third Day. 
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CHAPTER VL 

The historian at length arrives at his Bmrth PART IL 
Artick^ and at the great and signal facts which ^^^p" vl 
it reveals. He relates : 

'' And QoD said, Let the lights m thefrma-* 
^ ment cf Heaven, for ^ttmding the day from the 
'^ fdght, be for signs, and for uilabovs, and for 
*^ DATS and TEARS ; and kt them be, in thefrma- 
** ment of Heauen, for xiohts to give light 
^^ UPON the earth ! And it was so. 

*' And God made the two great lights, 
^^ (that is,) the greater light, to rule the 
*^ day/ and the lesser light, to rule the 
" night, together with the stars. And God dis- 
^ posed them in thefrmament of Heaven to give 

'* LIGHT upon the EARTH, and tO RULE OVCT 

** the DAT and over the night. And GpD saw 
'' that it was good. 

** And the evening and the morning were the 
'* fourth day.'' 

1. The dedaiation of this important article, 
is of the utmost consequence to all the pre- 
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PART U. ceding exposition; because, it proves and esta- 

nvtZTm Wishes its correctness. 

It is truly and excellently remarked by 
RosenmuUer; that " if any one, who is con- 
** versant with the genius of the Hebrew, and 
" free from any previous bias of his judgment, 
^* will read. the words of this article in their 
*' natural connexion, he will immediately per- 
" ceive, that they import the direction, or deter- 
** mination of the heavenly bodies, to certain uses 
** which they were to supply to the earth. The 
'* words nim w are not to be separated from 
" the rest, or to be reudered,^jn* lutmnaria, — 
" kt there be lights ,v i. e. let lights be made; but 
*' rather, let lights be, that is, serve, in the er- 
*' panse of Heaven — inserviant in expanso ceehrum 
*' — :/br distinguishing between day and night ; and 
*' let them be, or serve, for signs, &c. For we 
** are to observe, that the verb r\*r\, (o be, m 
*' construction with the prefix h, for, is gene- 
** rally employed to express the direction or 
'* determnation of a thing to an end; and not the 
'* production of the thing : e. g. Num. x. 31, 
" Zech. viii. 19, and in many other places.'^ 
This consideration is most just and sound ; and 
it is indispensably necessary, for the true appre- 
hension of the passage before us. 

2. The word rnnn^Ughts, signifies, apparent 
luminaries: as, in common language, we call light 
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— -nH, that which is diiBiised as an effect, without PART 11. 
referring to the cause ; but we call /ig*Af^— nn»D, ^^^ ^, 
the sources of that light, as lampsy or candles. The 
same distinction, between a sensible effect and a 
sensible cause, is found in the different significa- 
tions of these words, nm and mmb. The sen- 
sible effect, was produced on the Jirst day ; the 
sensible cat$se, k to be revealed on this fourth 
day. 

3. The Hebrew word which we render " to 
*' n^," is '^uro; a word, whose primitive and 
radical sense is not to be traced by means of 
any of the surviving dialects of the East ; from 
whence Michaelis conjectured, that it was either 
an Hebrew word which early became obsolete, 
or that it was an exotic word, anciently adopted 
into the Hebrew. Its general signification, is 
known to be daminari, imperare — to rule; but a 
question arises, in what sense toere those lights 
to rule? since the lunar light is not constant 
through all the nights of the year, as the solar 
is through all the di^s. The Greek has ren- 
dered it by »fxfi¥ ; which word has the double 
sense, of imperare and inchoare. Now, the old 
Latin Version enables us to determine, in what 
sense the afx^iv of the Greek was understood, 
by rendering it inchoare, ad inchoationem ; which 
fixes the sense of imperare, to that of ducere — 
to rule by leading: for, though imperator and 
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<»AP. VI. 



PART IL dt4^ hav^ a general sense in cominop» yet, 
each has a special and peculiar 9ense, To 
rule, in the sense of ducere, implies the pre- 
Qcdcncy of a rukr at the head of \m bost; 
where he is> both '' dtM et princqp^s^ dkr 
" ef pr^efectMr titles, which ^e often w 
united in the same individual In this senses 
as the day was to be led, or ushered in, by the 
solar orb, as its ruler, so was the night to be led, 
or uslieredin, by the lunar; which further im- 
plies, that the moon displayed its orb upon the 
fourth evening, at the time when that of tbe wa 
disappeared, and that it thus introduced the night. 
4. But, the dijSerence between the singulajr 
'n> and the plural vm, in the 14fh verse, de- 
mands a corresponding difference in the inter^ 
pretation ; ' and therefore, if we would make 
that difference literally apparent, we must tbu^ 
literally interpret : "Fiat, luminaruf infimm^ 
" wmto cali ad dividendum inter diem et no^tem, 
'* UT siNT in signa, et iempora, et in dies, etimm- 
'* nos; ET siNT—adMlupdnandum super terrrnn:' 
i. e. " Fiat, ut hminaria sint it^ signa, &c. et ad 
" iUuminandum^'' Sec. The particle i, signifies «{, 
in upwards of 300 passages; and vm, signifies ut 
sint, in several x)f these ^ Th,is interpretation, 
therefore, will yield this literal sense in our 
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" hu&guage: Let it be, that the lights in the PART II. 
" firmament of Heaven for dividing between the day """ 

^ . "^ . ^ ' CHAP. VI. 

" and the night, be for signs, and for seasons, and ^ 
*' for solemn days, and years,'' &c. i.e. "Let the 
'* LIGHTS, &c., BE for signs, &c.:" so just and 
imp<»rtant is Rosenmuller s induction from the 
conatruction of this passage; " de determinar 
" tione astro^rum ad certos quosdam ustis othi 
'^ terrarum preedtandos, esse sermonem — non 
'* de eotumproductione^.'' 

II. In this article, the historian relates; 
that after that portion of the mineral surface 
of the globe, which had been extricated from 
the waters, and which, when it appeared, 
was »K»ra<nit\)(z<rToq — ungafnished, had received 
its. universal garniture of vegetation; lih\& new 
order of matter was, upon this fourth day, to 
experience the immediate and unobstructed in- 
fluence of the cause of light and of heat. Upon 
this day, therefore, the clouds, which had 
hitherto loaded the atmosphere, and which had 
excluded the heavenly luminaries, toere, for the 
first time, to be dispelled; and those splendid 
bodies were to acquire their first optical ex- 
istence, with relation to this earth. Wherefore, 
the learned commentator here recalls to the 



* RosEVMULLER, Seo. p. 61, 2. 
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PART II. mind of his reader, his second canon of inter- 
~ pretation : " Loquitur secundum veritatem apti- 
" canij non physicam : nee mirum, cum yulgus 
'' altiora non capiat — ^nam historia c(q>tm vulgi 
" est accommodata. — ^The historian speaks ac- 
'^ cording to optical, not physical truth ; nor is 
^' it surprising, since the common mass of man- 
** kind look no higher; and ihe history is 
" adapted to their apprehension/* The amaz- 
ing Calendar of the Heavens, ordained to serf e 
for the notation of time in all human concerns, 
civil and religious, so long as time and man 
should continue, was therefore to be now first 
unfolded to the earth, with all the visiUe 
indices of time by which its measures were 
thereafter to be marked, distinguished, and 
computed ; and the splendid amse, which had 
hitherto issued its effect of light through an 
interposed medium, was to dispense that light 
to the earth immediately, in the full mani- 
festation of its effulgence. 

And let us now direct our very particnltf 
attention to one signal circumstance, in the 
allotment of this Fourth Day for this especial 
purpose, — " the determination of the heavenbi 
** bodies to the uses to which they were several^ 
'* designed to conduce, as indications of time" a 
circumstance of internal evidence, which con- 
firms and fixes the truth of this interpreta- 
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tion. It is this: that th^ paiticular luminary, PART II. 
which was to lead on, and so to rukj the night, and ewTjI^yw 
to become the most familiar and most import- 
ant natural index for the measurement and divi- 
sion of time, viz. '* the moon, the faithful witness 
'' in heaven,** does not acquire optical existence, 
that is, does not become decidedly apparent to 
the earth, by the laws of nature, that is, ^' of the 
*^ creation,'* until the third evening of its revohi- 
Hon, according to our common computation^ 
which answers to the fourth evenif^ of tiie 
ancient Mosaical day, or nyctkemeron ;, our com- 
putation connectmg the evening with the pre- 
ceding day-light, but the Mosaical computation 
with the succeeding day-light. 

The Setct, of this coincidence, is indeed 
most remarkable and surprising. It shows^ 
that the Creator reserved the expostire of His 
heavenly calendar, for the day when the planet, 
which, by His own laws, was to rule the night, 
had acquired, by those same laws, the position 
which first enabled it to displm/ its dondna^ 
turn. From this wonderful correspondence 
and coincidence, of the day of Creation in 
which the sun and moon were first exhibited as 
" ruRng the day and the night** with the day 
of the lunar revolution, in which, by the laws 
of creation, the moon is first able to acquii»e 
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PART IL its ruling character in the heavens, we derive 
— JBi very extraordinary and unlocked for confitm- 
ation of the soundness of our interpretation; 
and from hence we may, logically and philo- 
sophically, further infer; that when, in the 
beginning, " God created the heayen and the 
^\ earth," when He gave to the earth its first 
impulse of rotation, and when He first illunrnd 
the solar atmosphere by His Word, therein giv- 
ing origin to Time; the two presiding luminaries 
were in thatparticularrelation to the earth, which 
astronomy calls inferior conjunction ; and that, in 
the third diurnal revolution of the earth, th^y first 
acquired, by their separation, that relative aspect, 
which qualified them to be manifested together 
as the two great indices of annual and mefutrud 
time, but, for which manifestation, both would 
not have been prepared on an earlier day. And 
the new moon, being thus in the third day of itt 
revolution (according to our vulgar computa- 
tion), that is, of its ^rst quarter, it would 
necessarily appear at the settmg of the sun, 
and would thus be ready, inchoare, ducere, and 
therefore, imperare noctem — ^to begin, lead on, 
and so, rule the night. The number of the day, 
together with the senses of apxfiv — inchoare et 
imperare, tend thus reciprocally to support each 
other; and to show, that ihefrstday o/crea- 
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tion, wasl>oth ihejfirst day of the Jirst year, partil 
according to solar computation, and the Jirst 
day of tbe^r^t month, according to /umzr. com- 
putation. 

The light, which caused the^r^f three days, 
and ihe light, which caused the last three A^ys; 
of the Hexdmeron^ being thus easily and 
naturally referrible to one and the same cause, 
it is unphilosophical, unreasonable, ^tind un- 
learned, to assign them to distinct and different 
causes. It is unphilqsophical, because it is con- 
trary to those rules of unirersal science, which 
enjoin^ 1. ** Not to adnlit more catcses of natural 
'' things than are sufficimt to explain their 
** phaenomena; 2. To assign, as far as it can' 
** be done, the same cause to natural effects cf 
** the same kind'' It id unreasonable, hecdLM^e 
we know of no other light in the creation, 
besides that of the sun, to which we can ascribe 
the tight of day; and because we are not any 
where informed, that Grod has caused to cease 
any mode of light which He had previously 
ordained. And it is, moreover, unlearned, be- 
cause it betrays an ignorance of that which 
moderate learning would have imparted; that 
the supposition, of two different causes of light, 
was a late unskilful hypothesis, unknown to the 
fellow-countrymen of the historian, who un- 
derstood him to tecord, only one cause. " Ac- 
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CaAP.TO* 



PART IL '' cording to the o][>inioDS of the LaHm and 
Greeks, sayi^ the learned Vatablus \ the stm 
was cheated on the fourth day; — but the 
'' Hebrews say, that both the sun and motm 
" were created on thej^r^ day : — they ui^er- 
'' stood the ^rst light to be that of the S9m, 
'^ becatise the sun is the source andfotmtam 
'• ^all light V' It is very singular, that the 
learned firotius rejects this interpretation upon 
the very principle which ought to have induced 
him to embrace it ; namely, sirnpUcity of itUar- 
pretatiou. *^ Some oi the Rabbins," says he, 
'' understand that first light to have been the 
** light of the sun; and that the sun is there/brt 
'' said to have been cr^ited on the fourth day, 
" because it then ewercised its influence far the 
*^^rst time upon vegetation. But, to me it 
<' appears more coQsonant to the simpUdtyiA 
^* the Scripture to suppose ; that the l^ht 
*• which was created on the^r^t day, was 
'* different from that of the sun, which was 
'^ produced on the ^ot^rM day^" We m^t 



I a VATABLfi, professeur de lalangae HilMraiqae, flonMoH 
<' sous le r^e de Francois I. U ayoit une si grande con* 
^* noissance de la langue H^braique, que les Juifs m^me, qui 
'' assistoient souvent & ses lefons publiques, ne le pouyoient 
« assez admirfer."— •!)•(:/. de Moreri. Ed. Amst* 
• Criiki Sacriy in lo^. ^ lb. 
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venture to affinn ; that this illustrious scholar part ll. 
would have changed his notions oi simplicity^ if 
he had lived to witness the revolution in the 
sciences perfected in Newton^ and to reflect 
upcm his Regula Pkilosophandi. It is true, that 
Philo, amongst his other allegories, allegorized 
also tbe^^ tight, so as to render it something 
distinct from the sun ; but then, he did not con- 
sider it as a part of the materi$l creation. 
Jo66{Aus does not distinctly show his opinion; 
further, than that he assigns the production of 
light to the first day, and the ordination of the 
heavenly bodies to their respective functions, 
to the fourth day. ** On the fourth day, (says 
** he), God decorated the heaven with the sun> 
<< and moon, and the other luminaries; as- 
^' signing to them motions and courses by 
** which the revolutions of times and seasons 
^* imght he manifestly marked out'' ^(ifw Tif if ogeu 

But, a critical and philosophical considera- 
tion of the recital of the sacred historian, added 
to the remarkable coincidence, of the day of the 
moon's first natural appearance in her orbit with 
the day assigned for her first assuming the pre- 
sidency of the night in the Hesaemeron, confirms 
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PART II. th^ interpretation founded upon optical descrqh 
tion; which RosenmuUer has judiciously en- 
forced. " This exposition, (adds this learned 
'* commentator,) which is perfectly conform- 
*' able to the genius of the Hebrew tongue, 
** removes all difficulties ; and it is surprising 
" that this passage of the history, which alone 
" opens a way to a true interpretation, should 
*' have led interpreters astray in every direc- 
** tion, and have given origin to so many mon- 
'* strous hypotheses. For, any one who will 
" read this passage attentively, and without 
" any previous bias of i^is judgment, must 
*' perceive ; that Moses presupposes, as a cer- 
^' tain and unquestioned truth, that the bea- 
" venly bodies were already in existence^ but 
^' that they now began, by the will of the 
*' Creator, to exercise those offices towards tie 
" earth which they still exercise; and I doubt, if 
** any one of the Israelites understood Moses 
" in any other sense*. And it would be 
*' absurd, (he observes,) for any one here to 
" object, that the sacred Scriptures thus lead 
" men into error ; this objection could have no 
" weight, unless it was the design of those 
*' Scriptures to instruct mankind in Astronomy ; 
*^ which no one will readily suppose ^" 

' P. 64. » P. 63. 
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III. 1. The only eriror to be rectified in this PART If, 
learned commentator, results from his hypo- qhapTvl 
thesis before mentioned * ; into which he suf- 
fered himself to be seduced, and by which he de- 
prived himself of the full benefit of his own lucid 
principle of interpretation. By the artificial in-' 
terval of time which he forced into the record ; 
confessedly without any authority from the 
text, (for he knew not where to place it,) but 
solely in compliance with the requisitiim of the 
mineral geology ; he deserted the guidance of his 
own principle. Having once fatally admitted 
that false and indefinite interval, he was at a 
loss to assign the particular physical character 
which distinguished the fourth da;/; and he asked, 
*' What was done on this day, if we look for the 
'* physical truth ? for, we have hithert6 only 
*^ followed Moses with reference to the ^^o/ 
'^ truth — Quid hoc die sit factum, si secundutn 
" ventatem physicam res consideretur ? hactenus 
'* enim "secundum veritatem optkamy Mosen 
** ducem secuti, rem consideravimus ^" . 

He failed to perceive the trtce origift o( the 
world at the period which the record declares, 
and he therefore was unable to trace the simpli- 
city and order of its progress to the fourth day ; 
and, having thus left himself without the aids 
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PART II. bodi of reason and criticism to detennine the 
coAP. VL question, he resorted to the dubious conjecture ; 
'^ either, that the earth then received its first im- 
" pulse in its orlnt, having before only revolved 
'' upon its asis; or, that the moan was then firH 
<* made a satellite cf this earth.'* In the latter of 
tiiese alternatives, he was not very £ur from tiie 
truth. But, if he had given himself time to dis- 
cover how unreasonable were those demands of 
the mineral geology to which he paid such hasty 
submission, and, that the text needed not, but 
protested against, the breach which he made in 
it to accommodate tiiat science; he would hav^ 
traced the progress of creation during the first 
three days, in the order related by the bisto- 
'rian, and would have found, that the mamfesta- 
tian of the heavefdy luminaries^ and the appear- 
ance of the moon, by the operation of the new 
planetary laws, on the fourth day of its revolu- 
tion, folly reveal the physical fact which dis- 
tinguished this particular day of tiie Hesae- 
meron. 

2. The errors of De Luc in this question, 
are of a much graver and more reprehensible 
nature. In his pernicious scheme of compro- 
mise and concession, he has the tem^ty to 
discourse thus upon this article. ** The opera- 
" tions which took place, between the great 
** epocha of the creation of light, and the origin 
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*' of man, reeited in tke first chapter <rf Gene- PART If. 

'' sis^ are there divided into sir periods, called 

'' days in our translation; and it is upon the 

** undefined mterpretation of this word day, 

*^ that unbeUevers have founded their most 

^* specious attacks against revelation. For it 

« was easy, with only a very slight knowledge 

*' of geology, to oppose many phenomena to a 

'^ succession of such eventu in the compass of 

** six of our d^ys of twenty-four hours. But, 

'' it is etident from the text itself, that this in- 

*' terpretation is erroneous; fojr it is obvious, 

'' that days of tweqty-four hours are measured 

*' by revolutions of the earth m the presence of 

** the sun illuminating it, whereas the sun does 

^* not appear in this recital until the fourth of the 

^* AdLjh in question: consequently^-par consi^ 

*' quent — ikese me not days of twenty-four hours, 

** but periods of undetermined length. And for a 

'* long time ancient interpraers have remarked, 

'' that the same word of the text is employed 

" in this latter sense in other parts of Genesis, 

" where the word morning denotes the begin-' 

** ning, and the word evening the end, of some 

^^ period. This is the only manner in which wjfe 

** can understand that (Ascription of each of those 

^* days, * And the evening and the morning 

" ' were the first day f and the same of all the 

*' others. For, as the interval between even- 
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PART. II. " ing and morning is only a part of aday of 
twenty-four hours, and not one of ttiosi^ 
days complete, whereas the beginmng and 
end of a period render it complete, wi: see 
" clearly, by this difference, what mu$t be the 
** sense, of the words employed here by Moses. 
" This is the only remark which I haw to ma^e 
'' uponMeferfV* 

It is diffictdt to give a name to this attempt, 
to dogmatize in scriptural interpretation (with 
which he here trifles like an infant with fire), 
in total destitution even of the elements 
of the sacred leajpning, by which alone his 
argument could either be confirined or cOn-' 
futed. For, there is no tiro in biblical learAing* 
who does not know ; thitt it is utterly untrue, 
that the Hebrew n^y, signifying evei^ng, and 
npn, signifying morning, are used txt any one 
instance, in any one pairt of the book of Genesis, 
to signify the beginning and efid of a period €f 
umktermined length; as he here asserts, with an 
hardihood totally unaccountable : that it is ut- 
terly nntrue, that '^ ancient interpreters have im* a 
^* long time r^marked^ — depuis long-te^fts les 
** interpr^tes antiques ont remar()u6— a&y such 
^* thing : and, that it is equally untrue, that the 
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word av-^aday, is any where employed by PART II. 
Moses, or by any other sacred writer, with the 

CHAP; VI. 

particular latitude which he here endeavours.to 
aflBx to it, not by any rule or sufferance of the 
language, but merely to carry a point of sys- 
fern. His " wishy was the wanton father of his 
*' thought r not his thought, the legitimarte off- 
spring of his knowledge. By such a mode of 
interpretation, any thing may be converted into 
every thing; and it would. therefore be far more 
reasonable .to deny the record, than thus to 
compel it to falsify itself. 

The snare which drew him into this un- 
reputable experiment, was the popular ^sui^p- 
tion, of the certainty of the interpretation which 
ascribed the creatiqn (f the sun .to the fourth 
clay; and a total uncoiiBciousness, that there 
,existed any evidence to show that the popular 
assumption was erroneous. Yet> upon this 
single foundation, he has ventured to erect the 
: whole of that part of his. geology which respects 
the mode of ihe^rst formation of. this habitable 
globe ; and which he has confidently offered, as 
a confirmation of the Mosaic veracity: thus, taking 
a conspicuous lead among those philosophers 
of whom Rosenmuller has well obsierved ; *' eo 
" delapsi sunt, ut systemata recentiorum phy- 
" sicorum in Mose quaererent, et verba misere 
" ad opiniones suas prseconceptas detorque- 
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FART 11. *' rent':' But, let it only be shown (as it 
chapTvi. ^^ hwn shown,) upon sound principles bf 
critical interpretation and of Newtonian phi- 
losophy, that it is fnore probabk that th^d Kg^t 
of the Jirst day was derired from the wwc 
identical cause as the li^t of the ffmrth day, 
than ^that it was a latent chemicai prmcq>k, 
(as he would suggest,) unknown to all man*- 
kind until the reformed chemistry of the 
eighteenth Christian century feui^ it in a 
laboratory at Paris; and the Whole of his 
" Lettres GSologiques'' becomes at once waste 
paper, and subsists only as a type of that 
'' c&njhsed assemblage of elements'' from Which 
he would derive this earth. 

And what is^ the motive, which he sets forth 
to allure our will to his ftmtastical interpreta- 
tion ? for it is not our reason that he addresses, 
but our will. It is, to conciliate unbelievers. To 
conciliate unbelievers, by supplying them with 
every needful means of light for dtsceming the 
truths which they do not api^ehend or teo^- 
nise, is doubtless a high moral and Christian 
duty; but, to strive to conciliate them by a 
surrender of any particle of truth, to modify 
or change it, to cut and fashion it to the 



' P. 14. 
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measure and mode of their diqMitUm to con- part IL 
viction, is a breach of trust of the same Tr"„ 

CHAP yL 

kind, as to bid oinr master's debtor ^' take 
" Ms billy and write dawn fifty measures of 
'^ wheat,'' when " an hundred measures" is the 
just amount of the score. We are not in* 
trusted with any latitude^ or discretion, for 
thus negotiating the good will of infidelity, in 
the article of revealed truth. We must take 
care, to present it pure and genuine; and^un*- 
believers must then take it as it is, or they 
must leave it ; but, those who attempt a com- 
promise, by any unauthorized concession, are 
not the champions, but the betrayers of that 
truth: nan tali auxilio^, &c. 



' Of the peculiarly untoward turn of this estimable person's 
tnind, as a professed defender ofrevelaiian, a competent sample 
18 afforded in the following^ note ; which he subjoins to his 
assertion, that ** we read of no miracle in which there was 
** any new creation/' ** The muUipiication of loaves^ (says he), 
*< wiU peihaps be objected to me ; and I shaU certainly not 
'^ do what I disapprove in many divines — reply by an 
** ex^aaation. JBn^, it is easp to conceive that this proving 
*^ tf bread migAt come there in many different ways ; not indeed 
^* without a miracle, but without a new creationJ''-CLettres 
sur mist, de la Terre, torn. i. p. 236, note). He does not 
impart his conceptions to his reader, they are so easy of 
apprdiension. But, would he have found the same facility in 
cmicamng the manner in which the barrel qfmeal, and the cruse 
o/oil^ suj^lied the widow of Sarepta, without any waste of 



CHAP. VI. 
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PART II. It is not without sincere pain, that I feel 
myself compelled thus strongly to censure this 
particular work of the able and amiable De 
Luc ; but, in so sacred a cause, there may 
be no complimentary reservation from man 
to man. He has himself rendered it indis- 
peni^ably necessary, that a strong and effectual 
caytion should accompany his writings; be- 
cause, they tend to dissolve the foundations of 
the edifice which they oflSciously offer to secure. 
They are calculated, therefore, to produce an 
evil which no hostile assaujt could effect ; for, 
they are calculated to attract a confidence, 
.which an hostile demonstration would repel. De 
Luc designed friendship ; but, unfortunately, the 
execution of his friendly design is real hostility. 
He was eminently distinguished, and his me- 
mory is deservedly honoured, in the department 
of physics ; h6 was great also, in showing the 
concord of many natural phenomena with the 
Mosaic record of the deluge; but there was 



their quantities ? Until we can comprehend the euemce iji mat- 
ter, it is as unphilosophical as it is impious to dogmatize on 
the laws of its creation. There was another course^ besides that 
which he rejected, and that which he adopted ; which was, not 
to attempt an easy conception of what caftiio^ be conceived. 
It is this easy conception oi first formations^ ndiich has en- 
gendered the monstrous system of the moderm chaotic geohgy. 
— See above, p. 83, 84. 
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the limit of his ime geol$gy. As soon as he part ll. 
attempted to proceed fiirther, and to argue — 
the mode of the Jirst formation of this globe; 
his mind lost its guide ; he had strayed tdtra 
crqndam; afid he brought himself into the 
same predicament with those whom he had 
before refuted and condemned in the article 
of the deluge. The measures of time which he 
had philosophically denied to them, he now 
unphilosophically and inconsistently demanded 
for himself: they could not explain the revolution 
of this earthly system, without the aid of exor- 
bitant measures of time which the Mosaical 
record refused them; and he himself could 
not understand the Mosaical description pf 
the creation of this system, without exacting 
measures equally exorbitant, and equally re- 
fused by the record. The natural days, asserted 
by Moses, were therefore to be turned into 
such successive periods of ages, as, in his 
calculation, would allow of a chemical pre^ 
cipitation and crystallization of the globe ; the 
evening and the morning of those days, were 
to be perverted into the beginnings and ends 
of those imagined periods; and the light of 
the first day, was to be transformed into an 
universal chemical substance; *^ not proceeding 
•* from any luminous body, like the sun, but 
'' intermixed with the mass of terrene ele- 
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quxp. Vh 



BART U. '^ meats; in order» I. to penetratie that maas; 
2. to produce ^e, by its union with apcr^ 
ticular element; 8. to eauae the liquefac- 
tion of ntfer by its union with fire; and 
^ lastly, to effect different dieniibal combina- 
^ tions of light with the other el^nents ^'' 
AH this was to be done; not because the 
teit of Moses stood in any need at Ijiese 
fitntastical contrivances, but, '' because (says 
^* De Luc) it is the anfy f/umner in iMeh we 
^* can understand the Mosaic description if those 
^^ dags J' And therefore, because tii^ mode 
illustrated by this obscurity is the only mode 
in which '' we can understand it," the text 
of Moses is to be interpreted by no other rule 
tlmn onr incapacity ^ to understand it; although 
that uncapacity proceeds, sol^y, ftom our de^ 
fictency in the knowledge requisite for und^^ 
standing it. Let this principle ht applied to 
my other object of research, a&d its aitur£iyi 
vdU be at once macnifbst ; to say nothing of 
its necessary consequence, with respect to 
truth. " Take heed, that the light tktU is in 
'' thee be not darkness," is a caution, i/i^icb^ 
the mineral system of geology would do weB 
to observe, with respect to it6 own science. 



' L€iSKi€tiek^ipiti, p, 101, te. 
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Dolomieu acutely remariced to De Liic^ ^^thajt part li. 
'* though light might produce fin^. and toe — , 
" twrfer, yet no piiogress would thereby b6 ' ^^ 

'* made in the problem jto be solved ; bew 
** cause, the simple liquidity of water would 
'' be impemtive, without the accession of some 
'' principk of activity which does not essentially 
'^ pertain to it ^'^ To this forcible observation^ 
which paralyzed the prwnum mdbite of hid 
ckemcal chaos, De Lue replied, a$ was usus^ 
with him on similar occasions, by referring 
to an answer in a future work; so sturdily 
did he now sticl^e for time. 

Time, is the great fascinate of all unbe^ 
lieVers, semi^-beiievers, and conditional and 
systematical believers; and equally sagacious 
are the various ways in which they seek to 
extend it/ Professor Meinars, argued the 
Mgth of time which must have been necessary 
ibr the gradual disikwery d the great truth, of 
a One, iupreme^ Creator and Governor of the 
world. Bsully, argued the same^ respecting 
other important principles of natural religion 
and morality. But, by the more philosophical 
sup{io$ition, which the Mosaic record confirms ; 
that the JbitetUgent Creator endowed His intel- 



I Lettm Giohgifues, p. 95, Note. 
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PART II. ligent creature with these principles at his first 
CHAP^vi ft^rmatiTO, in order to render him " conducive 
' '^ to the end for which he formed him;' those 
unnecessary and unphilosophical measures, are 
at once abscinded from the true computation 
of time. The same error has sought the same 
measures, in imagining the time requisite for 
making and collecting the various celesti^ 
observations, by which man could arrive at 
a knowledge of the heavenly bodies, their 
movements, and indications, and apply them 
to the computation of time. But, the same 
philosophical principle will dispel the error in 
this case, as in the former ; and the Mosaical 
record Expressly acquaints us, in the article 
we have been now considering, that the Creator, 
on tins fourth day, disposed His celestial calen- 
dar in its ^\ sensible and complete order of 
indications, ai^d i^ppointed it to serve " for 
" signsy and for seasons, and for days, and 
" ywr^," preparatory to the proximate crea- 
tion of MAN ; to whom H was tp be imparled, 
and for whom alone it was to be conducive 
to those relative ends. 

Thus, then, it is sufficiently manifest, fixmi 
the concurring authorities of learning and phi-t 
losophy ; that the solar light, which, upon the 
fourth day of creation; was transmitted imme- 
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diatelff and optically from the solar orb, was PART IL 
the same light that, during the three preceding — 
days, had been transmitted through a nebulous 
meiBum, interposed between it and the earth : 

fAnrg ifXiov, fAwri a^fw tTFitpaivorrm "^^^ neither SUn 

'' nor stars having been apparent,'^ during that 
covered and clouded period. 
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CHAPTER VIL 

PART 11. The sacred historian goes on to his lyih 

— Article, and relates : * 

CHAP. vn. 

** And God said. Let the waters bring forth 
^* abundantly the moving creature that hath life, 
*' and fowl that may fly above the earth in the 
" openfrmmnent of heaven. 

*^ And God erected great whales, and 
'* every living creature that moveth, which the 
*' waters brought forth abundantly qfler their 
'* kind; and every winged fowl after its kind. 
" And God saw that it was good. 

'* And God blessed them, saying : Be fruit/id 
^' and multiply, andwiLi. the waters in the 
" seas ; and let fowl multiply in the earth. 

" And the evening and the morning were 

" the FIFTH DAY." 

The word i3ntt^% which our version renders 
" bring forth abundantly,'' is rendered by the 
Greek interpreters, fgayayiTo, which simply 
expresses " bring forth,'' without the qualifica- 
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tkm of *' (Auiidimtfy.'' The same qualificatuMi is PAUT n. 
absent also in the Latin rersion of the Ghaldee — 
paraphrase. Yet the Hebrew verb implies 
abimdance; its proper sdnse being that of 
muHtmnit^ progenuit aJnmdh^ as it is rendered 
by Castell ; i. e. to hreed, or produce abtmd(mtbf. 
In this article is related^ the Jint formation 
of ammal matter by the itnmediate act <^ Al- 
mighty Power^ i. e. by tht modo ^Creation; a 
mode, which appears to constitute the great 
totrmetdtm of the mineral geology; ftoiti the 
constraint si wluch it is erer lal;Kmri&g to 
extricate its scieara, but from which it n^^er 
can emancipate it. This attiazing operaJipn it 
states thus: '' au bout dun certain tims, ee 
*^ liqnide fiu peupU d^amiMUx^'^^X the end of 
'^ a eertam time, this (chmmad) liquid wa$ 
^ peeffled mth mdmaisJ" It does not tell us 
kom^ but observes ; '^ c'est un trep grmd mffet^ 
'* -^this is too great a eu^dct, to treat in de* 
'' tail ;" in order to maintain its epyriom dk- 
tinction, between the modes of mimral, and 
animal, fret forma^om. Nor does it seem to 
be so miich amazed at its hmg peopbd theti, 
as that it was not peopkd b^ore: ''What is 
** oitomMng, it aays, and not less eertam, th^re 
** have not been always living creatures on the 



' De Luc, Lett. Qhl p. 77. * Ibid. p. ^20. 
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PART 11. ^' earthV' Unless it supposes that the earCfa 
aboms existed^ it is difficult to understand the 

CHAP. VIL '^ 

ground of its astonishment. For, if it supposes 
the earth to have had a beginning, the produc- 
tion of animals, on the^/lh day of its forma- 
tion, was early enough to have satisfied it. 

The same immediate operation of Grod, 
which, on the^r^ day, gare perfect existence 
tc^ His mnei'cU system, and, on the third day, to 
His vegetable system; gave perfect existence 
on this fifth day, to that first created part 
of His animal system, which comprehended 
every kind of marine and winged animal; 
in all the individuals pertaining to its ^firi 
firmatim. These were formed in full matwribf 
0f structure, in all their conrponent parts^ by 
a mode disclaiming all secondary operation. 
And, though the bones of the first '^ whaki* 
unquestionably bore the appearance of an ossi- 
fying process, as the textures of the first rock 
and of the first tree severally bore ^he app^tr- 
ances of a crystallizing and of a Ugmfying pro- 
cess; yet, that appearance was no indication 
to reason, that they were 'produced by such a 
process; because reason perceives, that they 
acquired their oss^ied substance, and ph^emmena. 



• CuviER, Tk. of the Earth, § 6. p. 38. 
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CHAP. vn. 



before any process of ossification had begun to PART IL 
take place. 

Thus, marine animals of every kind, f5pom 
die lai^^t to the minutest, were produced 
** m abundance r and swarmed in the depths 
of that sea^ into which the general mass of 
waters had been drawn from off the surface 
of the globe which was now clothed with 
vegetable matter, and whose bed had been 
formed by the disruption and subsidence of 
the other portion of that same surface. Let 
us again carry our thoughts into the struc- 
ture of that bed, and into its apparently dis- 
ordered and ruinous depths and recesses; I 
say apparently disordered, because the circum- 
stances of its alteration were as much directed 
by the Divine Wisdom, as the regularity of 
its first formation. The mineral materiala, 
which retained their primitive order and posi- 
tion in the undisturbed dry-land, were here 
fractured, severed, and dispersed, or in various 
ways disturbed; and the soils, which had at 
first rested on their rocky bases, were neces- 
sarily displaced by the rupture of those bases, 
and being precipitated into the new profundity, 
together with the innumerable fragments of the 
broken rocks, formed the slimy or the shingly 
bottom of the new sea. On that bottom, and 
in all the varieties of its parts, whether in its 



■J 
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VAVa H. lowest depths, or npon the submerged 
~^ which lay upon it, marine matter of every 
kind, vegetable aftd Anioial, wiets produced in 
abundance, with the power of perpetu^ lepro- 
ductibn ; and it continued to ipcrrase in qnan- 
tity, in a multiple ratio, during many ageeL 
This is a fact, of the utmost concermnent to 
A true geology ; and which it wiU therefore 
behdve the reader to impress deeply, and te 
retain fixedly, in his mind. 
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CHAPTER VIIL 

Tax historian at length arriven at hi» S^h part il. 
Article^ Vbich ip the la$t^ in the history of the cHAiTvm 
Creation of the constituent parts of this earthly 
system. 

/• And Go J} said; l0 the earth bring forth 
'' th^ living creature after its kind, cattle, imd 
'f creqnng thing, and beast of the earth after its 
'* kind. And it was ^0. 

V Artd . (Joo made the beast ^ the earth after 
'* its kind, and cattle after their kind, and every 
^ thing that creepeth on the earth after its kind. 
** And Goi> saw that it was good. ' 

'' And God s<^d; Let Msnrnke Man in our 
^* lUAOz, qfter Qua likbness; and let them 
" have poMiNiON over the fish of the sea, and 
" over the, fowl of the air, and over the cattle, 
'* and over all the earth, and over every creeping 
'* thing that moveth upon the earth. 

*' So God created man in his own image, 
** in th^ iMA^GS, OF God Cf^cjuted He him: male 
" and female created lie them. 

'' Ajid Gop blessed them, and God said unto 
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PART 11. " ^f^^^> -Be fruitful and multiply, and refkmsh 
— " the earth, and subdue it: and have dominiok 
CiiAP.vni. ,, ^^ tkefsh of the sea, and over the fowl of 
** the air, and over every living thing that tnoveth 
*' upon the earth* 

" And God said; Behold, I have given you 
*^ every kerb bearing seed, which is upon the face 
** of all the earth, and every tree in the which is 
*' the fruit of a tree yielding seed; to you it 
'* shall be for meat ; and to every beast of the earth, 
" and to every fowl flf the air, and to every thing 
'^ thatmoveth upon the^rth wherein there is life, 
*' every green herb fdr meat. And it was so. 

" And GroD saw every thing that He had 
•' HADE, and behold it was very good. 

** And the evening and the morning were the 

*' SIXTH DAY." 

The creation of man *^ iw the image and tike- 

*' ness of God" — kajt' UKoy» xai x«0* ^oiu^^p Btw, 

relates, and can only relate, to the intellectual, 
moral, and immortal nature, with which the 
infinite goodness of God was pleased to invest 
him; these are the only points of his nature, 
in which the most distant analogy can be traced 
to the nature of his infinite Creator. And 
the" DOMINION," with which God was further 
pleased to endow him, " over all the earth*' 
which He had now completed, showed, that all 
that terrestrial creation was designed to be subor- 
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drmUe to the evd, for whicfi He had placed within PART IL 

it that INTELLECTUAL, MORAL, Ofid IMMORTAL 

' ' CHAP.VUI. 

BEING. 

In this concluding article of creation, we 
are instructed ; Jirsty that this sirth day 
was marked by a vast enlargement of the 
sphere of animal matter, completing the uni- 
versal animal system, by the formation of 
every kind of animated bang whkh was to in- 
habit and occupy the surface of the earth now 
provided with every variety of vegetable pro- 
duction. But we are infnrmed, secondly , that the 
last animal structure of this creation, was that 
which God on this same day assigned to man, 
and into which He " breathed a living sovLf 
thus uniting in his being, a nature which bore 
analogy to His own divine nature, and a frame 
analogous, in its general laws, to the animal 
natures of the earth, though furnished with 
many excellencies above them ; of which, the 
&culty of jpeecA, for communicating intelligence, 
and the conformation of the hands, for executing 
the purposes of intelligence, are chief and pre^ 
eminent. Thus man, by his animal lature, 
was linked to the system of this globe ; but, by 
bis moral nature, and by the tmpaishing essence 
of that nature, he demonstrated a disparity 
to that system, and a relation to a different 
and a far more exalted one. This mineral globe 



J 



Z& A. COMPABAIi;^ ESTIMATE OT TBS 

FASH II« was formed, and assigned, for the iemp&ttnf 
^_ ~'^,, theatre of bis being ; and with the purpose, of 
sustaining and serving the animal and vegetaUe 
systems, but chiefly, to supply the neoessities 
of the human residdnt, dnd tp escerdise the 
various powers^ tnorai and fhofskdlj with wfaidi 
his mind, and las frame, were severally endowed. 
To htm, therefore, the Creator was pleased ta 
assign the '' dominion" over His neuMreatcd 
earth. 

And here it becomes necessary to notice 
the effects continually jwulting from the prac*^ 
tice to which I have already advearted^ of 
pursuing physics as a branch of science com- 
plete in itself, and not necessarily reqniring 
an association veith morals: a practice, ccmmon 
among those who are immersed in thfe Btudkr 
of the mdural sciences, who appeaar to conduct 
them under a jealousy of morals, and under a 
settled principle, th&t the spheres of the two 
philosophies are distinct and independent of 
each other ; so that any. interference of morals 
in t)ie sphere of physics, is an usurpation, and 
an infringement of the rights of the latter. 
By this melancholy estrangement, the dae 
and natural subordination of the latter to liie 



I Sec above, p. 109. 
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foroMfr, which Newton inculcated and whfch PART.li. 
light reason asserts, becomes in a great degree qh^^vio. 
dissolred; and physic^^ confidently advancing' 
alone in a state of niisguidance> become steri- 
lized of their noblest and richest firuits* This 
must be die case^ when Grod is not habitually 
regarded as Ae^rst physical principle, as He 
was regarded by Newton ; but only as the firit 
Tttond principk, and therefore pertaining more 
peculiarly to another brandi of mental con- 
templation. In this mutilated condition of the 
mind, the moral feelings which aste sometimes 
rbused, and a^ it were compelled, into action, 
in the physical contem]^tor, by the gnuideur 
andaublimity of the objects which he witnesses, 
are va^e, confused, and undigested ; and the 
terms in which they are enounced, betray the. 
defects of the conceptions from which they, 
emanate. I shall illustrate the case to which, 
I allude, by producing an example of this semi- 
moral sentiment ; which, though it is common 
even to common-place among physical philoso- 
phers, I select, because it is the expression of 
one of the ablest and most deservedly cele- 
brated mineralogists of our time. ^ 
** If, in the midst of such meditations, (says 
** thi& eminent naturalist,) the' idea of the little 
" beings which crawl upon the surface of this 
^' globe presents itself to the mind; if it com- 
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PART 11. '^ pares their duration with tibe great tpoduts^ 
~V " nature^ howAvillit be astomsked, that, occapy- 
^< ing so small a place both in ^^ace and time^ 
** they could bdieve that they were the sok 
" end of the creation and of the universe?— It 
** is Aer^ (he exclaims, namely, on the ;ncmi9i^4f 
'' JStna, which inspired these reflections,) that 
V the phiiosopker ought to build the Tenq^ ^ 
" Wisdom ; to say, with the Chanter of Nature^ 

*' Suave man magnoy Sfc,*** i. e. 

'Tis pleasant, when the seas are rough, to stand 
And see another's danger, safe at land. 
Not *cause he's troubled, but 'tis sweet to see 
Those cares and fears frem which auraehes are fret / 

Cmj|«CB* . 

We plainly perceive, whither this pkystoh 
morality tends. And, indeed, how is it possible 
that the ^^philosopher'' should suppose, that the 
** dominion" over the vast theatre which he 
beholds from -Sltna, was consigned in all for-' 
mality, by its Creator, to the " little crawling 
" beings*' Which he surveys in the landscape 
below; while his *' wisdom'' is engaged in chant- 
ing with the ** Chanter of Nature,^ who ^ only 
chants that he may disclaim an intelligent 
and governing Creator of that theatre? Why the 



' Saussure, Voyages dans ks Alpes, torn. i. Disc. PrSL p. 6, 7. 
' Lucretius, il 1. 
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smmated mineralogist should have pitched upon part it. 
tfcat particular stsw, does not very clearly ap- — 
pear. That the adrentarous tcavefler, idio^ 
after much toil and haaard, has reached a place 
^ reAige upon tiie suarait, should sing it, we 
might perhaps comprdhiend ; bu^ why the 
philosapher is to sing it in the tempk(f Wudmm, 
I must protest, for one, that I camiot in the least 
comprehend. 

There may possibly, howefer, sqppear to 
some nunds, on the first perusal of this reflec- 
tion, a mixed character of sublimity and 
humility, of profound thought, and of derout 
sentiment; but, upon a nearer inspeetton^ 
and upon an accurate analysis, all these 
characters will diss<dre» and disappear. It may 
therefore not be amiss, to pursue the analysis* 

Though the wthw uses the words creathn 
and mmmrse, yet it is evident, &ouk Hm conteart; 
timt his mind mtended no more by those terms 
than the t^poMt of earthy exposed to his con^ 
temptation from the crests of the Iciest moun- 
tains ; upon which, it is certain that the spiriHud 
4i^ftdtum8 of the soul &q>erience instinctively an 
atcemimg tendency, which is presently csounter- 
acted and depressed in the mmtive €^cctwn$^ 
by a consciousness of weakness and iftferiarHy. 
The reflection conveys a censure upon all those 
who think, that the littk being can be the chirf 
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PAKT. II. ol^ectf with a view to which this eai'thly system 
_,„.~^„, of creation w^ originaUy framed : for, no one 
ever yet imagmed that he was the chief object 
of the entire creation, and unbounded univerx; 
and, it foiindis that censure, exclusively/ upon 
the reliAiy p.ruagriitudes and ^aratiam, otf tbti 
vast features of, the globe, and of the ^maU 
human, beings who inhabit, or as he express 
himself, who " crawr upon it. Now, the vast 
magnitudes are jnou^ai;^*. and the small mag- 
nitudes are nien; wad it argUes, that the dis: 
parity of those magnitudes and of thei^ c^ura* 
tions is so excessively great, that it is irrational 
and stupid to suppose, that |:he larger can b« 
subservient «to the ends of the smaller. ;B^if 
tiiere -is.anysense.orTJtrti^e in this r^fiofi^wtf^ 
it:*mnst jcon^t in duly .estimating ^^^reiati$f 
mpartoiKe i^tiie iUH> magnittades and. 4untipns ; 
andin .cohduding logi^caUy, the compaiiative 
insignificancy : of the smaller. And it ]mJ4 theft 
necessarily follow, that the insignifieaocy of 
^besmdUer would lessen, in the same proportjk» 
in vehich it jsnght increase in bulk. If the little 
beings therefoire were to be magnified, in th« 
proportions, of 2, 3, 4, &c., their insignificancy, 
relatively to the great features of the globe, 
would necessarily diminish in the same ratio. 
The smaller the disproportion between the man 
and the mountain, the less would be the relative 
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ittsignificaDce of the former; and dthough the part IL 
increase of magnitude in the smaller object be — 
ever so inconsiderable^ yet if it is positive and 
reai, its dignity must be proportionately in- 
creased in the true nature of things: the bigger 
the being that crawls upon the sutfkce of this 
globe, the less absurd would be the supposition 
that he is the final object of this terrestrial 
creation. The Irish giant, therefore, whose 
altitude exceeded the measure t>{ eight feet; 
would exceed in relative dignity, by thfe sanie 
pro]^ortion. Bacon suid Newton, wBo&e height 
did not attain to' ^ feet. The Mrobdignagf 
would far excel the Irish gkmt; whiter' cm Jthtt 
other hand, that diminutive ^race of- ilknstriottst 
men, which, by Lord Clarendon s-relatidn^dis-: 
iinguished the unhapf^y .timed in i^hd)li he 
lived ^ wtiUld' sink . into r extreme insigi£fida%L<^; 
compared with a magnitude so cotiiMerabki 
ttid respeidtable as that of the Brobdi^kag^'^'^ If 
this is wmsenie^ : dien must that also be mkseAm^ 
finom which it 'is the genuifie conclusion :vte» 
that the material magnkud^ of the little beings, 
or their duration upon, the earth on which they* 
" crawl,"' determines, in any manner, their im- 
portance in the creation, relatively to the pri- 
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P^RT 11. mordial mountains whiph arise above it, or to 
CHAP^iiL ^^ ^^tent of the regions which may be sur- 
veyed from their summits* For, if the same 
j%^«% smail beiogs po^ness anotker nuigmUide, 
vhich §m be brought tp aaokher and a diffi^reat 
scale of (somputation from that oi^h^^ical or 
«w6?m/ magnitude; a scale, infinitely surpass- 
ing in importance the greatest measures of that 
«»gnitude ; then, there will be nothing asto- 
nishing or, irrational in the isiupposition^ tbat the 
highest mountains, and the widest regions^ and 
the entire system to j/^hich they pertaia, may 
be subsm|ent to the ends of those bemgs, and to 
idaX Qih^ ^em to which they pertain; wJiieii 
bttier will tkus be found sapcvior in in^^MrtoMo 
to tfa^ former. Such a scale is tjia^t, by wbiqii 
tiife wtdMgent, moral, and immortal nature ei 
^Mlst 10 to be measured, and which the sacked 
liistorian calls, a fonnation " qfUit the imagB 
*' and Hk^neis qfGov :" a scale, so lit^ tafcM 
iftfa thi contemi^tion (^ tiie soiMce of men 
pl^fMs. As soon, however, as that moral scale 
Qf magldtude once supersedes the physical scale 
vfk the apprehenaidn ef the mind; as soon as 
the mind perc^ve4, that the dunOion of that 
intell^fent moml ndture infinitely exceeds the 
vastest " epocha of Nature'^ which the imagi- 
nation of the mineral geology can repres^it to 
itaelf, and that^ though the ph^caL nature of 
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timn id limited ta a very small measure 6f time, PART IL 
yet his moral nature is unlimited in time, and _ _ 

CHAP VMt 

Will outlast all the ntountains of the globe ; it 
then perceives^ %t tiie same momeiit, the 
GOunterieit quaUty of the reflection, which at 
first apfteslred so i^ublime and so humble, so 
profound and so devout. The sublimity and 
humility, betray theiOselVei^ to be the dispatage^ 
ment and degradation of ou? natlure; tiie 
profundity, is found to be mere sur£iccl> and 
the derotkm to be a retrocession from the light 
of revelation. 

But« if we would find the pfinciple of fhii^ 
crude and abortive reflection brought to its foil 
birth, and delivered forth ih all the perfeMion 
of its symmetry ; we shall find it re^dy to otx 
hand, not indeed in the " Chanter of Nature,'* 
but, in the " Psalmist of God ;^ not in the sphere 
of physical inspiration only, but where moral 
inspiration exalted the mind to the immediate 
presence of the Greea First Cause, as the final 
scope to which universal existence, both moral 
and physical, invariably and immediately tends. 
It will then assume this exalted form : " When I 
** considerTHY Heavens, the work of Thy fingers; 
** the moon and the stars whichTnov hast ordained; 
" what is MAN, thatTnov art mindful of him, or 
" the son of man, that Thou visitest him! For, 
*' Thou hast made him but a little lower than the 
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CHAP, vni. 



PART II. ^* angek, and hast crowned him with gtory (md 
honour. Thou modest him to have dominion^ 
over the works of Thy hands; Thou hast put 
'* alLthings in subjection under his feet /" 

Here; we trace the aerial soar of :the eagle^ 
instead of the heavy ground^flight of the earth 
fowl; we perceive the aspiring : sublimity of 
revelation, instead of the flatulency of a terrene 
philosophy; we discern the true humiliation 
of religious* gratitude, instead of an affected 
depreciation of our highly favoured nature; 
and we become practically sensible of tlie 
infinite disparity of the effect wrought in the 
soul, by contemplating the chaotic precipdtiahm 
of the mfwer^/ geology, or the creative -fiat of 
the Mosdcal. 
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CHAPTER IK. 

Let us now return to the record^ which is thus PART II. 
<;oncluded by the historian : niMTTjir 

. " Thus the heavens and the earth were 
^' finished, and ail the host of them. And on the 
** SEVENTH DAT GoD endtd his iodrk which He 
'* had made, and He rested on the seventh day 
'' from all His work which He had made. 

" And God blessed the seventh day, and 
** SANCTIFIED it; became that in it He had 
.** ceased from all His work, which God: created 
^* and made.'' 

. ; :*' ^Fbus, in the distribution of the days,'* olU 
serves Bacon/ " we see, that the day on which 
'* God rested and contemplated His works, was 
" blessed above all the days during which the 
" fabric of the universe was created and ar- 
'' ranged^" , . . . 

Tins concluding, article presents mueh 
matter for our serious consideration. i 

Great and inestimable have been the ends 
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PART IL attained by that sacred ordinance, which ap- 

CHAp"ix P^^^*^^ ^' *^^^ ^ proceed by perpetually re- 
current measures of seven days. For, while 
God provided in the heavens, on the fourth 
day, a perpetual natural calendar of time 
divided into \»x^ metsures, wMeh attiacfeed 
the attention of the mind to natwral and maUrml 
objects ; He provided, by the sanct^cathn (fiht 
seventh dajfk an entiurely distinct^ nwyU calen- 
dar, subdividing those large meamcia into 
smaller and more oonvenimt measufes, and 
directing the attention perpetually, add isMne- 
di^ly, to HiMssLF ; and which was feunded 
tipoi} a principle, aad proceeded by a ratio, 
that prevented tiie possibility of its ever be- 
coming cot^Qunded With, or lost in, the fiEMrmer. 
For, although some physiad philoso]^i6rs of lie 
last centuiy perversely attempted to aserihe 
the hebdm^MwmpnMMm, or coinpiiMkm by 
weeks, to^eqfHniersQ{^wRa<mwmuii/dAi^ 
its different phases, in ordar to invalidate tiie 
diviiie origin of that computation ; yet, achiM 
in calculation u able to show, that tbentios of 
the two computations are so ess^tially and 
p»petually at variance with each other, that 
though they can always be adjusted by egiuam^ 
yet they can never M into each other; but 
iheir diversity must have been apparent at the 
end of the ^rst month, smd wotdd* h^ve conr 
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twiied more ai)d store to maxufest itself as time pabt n. 
C4KitiBiied to adTa»ce: tbe hehdomoM tmmth ^T^^^ 
comisttflig exactly of 28 days^ but the lumr 

We tbtts peceeinu tbat &e mhoaticHs of aU 

tt^ thr^e computatMMg of ^mt, jokr, bmar^ 

attd Mbbalkiil (if described acc^idiog to tbatr 

mlic tiQm )i or, ammul^ tuputrmi, and Ae^ 

doamdgl (if dMmbed acoardiag to their ^nu^ 

mm$). w^l^e cmmumnL That, the fixat day of 

eieatioD, was the comoteiiceaient of ^ fiat 

jlMT and firat jum^A, testified by thepA^noniMii 

of the fourth day; and the conunencemoDt of 

the first w^^ testified by the aancakifioaticm of 

the aeventh day. We thus apprehend Ae 

^nkr in whi(^ tbe new crealtm andsyatem of 

iNMe^bagSM^, by tbe ODUAsel and diapasalof God; 

whieh ojrdOT has proceeded unifiNrmly and iddK 

wA i^termirfMn fran that p«fiod« aad will ooai^ 

.tnae «p ta |ww> as od» ue^ the eoBcfanioa ci 

tfme^ whieh will be no o&er than the cessatkm 

of the stup^Mlous machiiift of this planetary 

system. If we could look back through all 

history, we should find a precise concurring 

date of jfcm'i mm/th^ week, and ^^ affixed to 

every event which has occurred in time; which 

consideration will make us sensible, that what 

we are apt to term the obscurity of time, is no 

other thsn the abscurity itf our awn knowledge. 
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FART n. with respect to past time. But^ by thus ccm- 
— tempkting it in itself ^ and in its general nature, 
we shall be sensible how admirably its com* 
pound relations have been preserved from its 
commencement. It presents to the thoughts a 
perfect, t minutely noted calendar, whose leaves 
are l)lank to our intelligence, where history has 
not filled them up; so that our confusion of 
early history does not result from the want ci 
a ^ precise date to affix to events, but bom 
our incapacity to apply the events* to the 
dates which property and perpetually pertain 
to diem. 

What renders it material to im^ess this 
feet upon the mind is, that the mode whpdai 
learning and sdenee have* adopted to fyaaH-' 
tate the arrangaEuent of historical * events, is, 
unfortunately, founded upon a principle, wfaieh; 
though dt may serve a purpose of Ai#fof7,-pio- 
'duces! radical confusion in contemplating ckro- 
nokifff. For, since chronology isthe^jcfctcc of 
time, and since time signifies nothing else than 
the succession of the diumal revolutions of the 
earth, collected into annual revolutions, and these 
midtiplied by 100, and 1000; our general view 
of time ought to commence with the ^r^ revo- 
lution qf the earth. This is its *rwe origin, or 
epocka, with respect to fact. But, instead of 
this true epocka, an imaginary scheme. of time. 
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imvingits commencement 592 years,, or one PART IL 
entire . Victorian, or Dtonymm, cycle, before — 
tim^ actaally did commence, Iuls been substi- 
tuted; by which means, our retrospective 
view of that admirable system is, by man's 
artifice, contrived to terminate in obscurity and 
nothing. \ A distinct apprehension of that sys^ 
tem, demands a distinct perception of iX&jirM 
procession and succeeding progress ; but, by fixing 
that first procewicm by a rule of hypothesis, ^tnd 
not of reality, we adapt historical facta to an 
imaginary and not to a true scale of time. Such 
is the celebrated Julian Period, invented by 
tiie learned Julius Sealiger in the sixteenth cen- 
tury ; which was presently adopted by all the 
learned world, and still remains the inost general 
scale to which the events of ancient history are 
refi^rredr That Remittent scholar conceived the 
idea, of multiplying into each other the numbers, 
of the solar cycle, 28; ofthelunar cycle, 1^; and 
.of the indiction, 15; which yielded him the 
: number, 7980; '• Of this number, he made a scale 
of years; fixing the year of the Creation, to the 
year 533 of his seated . It is manifest, therefore, 
:tteit the 532 years preceding the year assigned 
-to the creation, are mere arithmetical fictions ; 
: having no more relation to reality than the 
^chaotic ages, or epochas of Nature, of the^ mineral 



A CXUiPARATIVB fiS^MATE 0(P TK£ 

PART IL geology* The mind, thus habituated to refer 
— the course of (imt to an origm which has no 
reference ta hiMt0ricalf9€t, but merely ta thejErtf 
term qfmt artijicial ariihmetical cakuhtion, yk^n 
it fidsely in princij^le, and withoift any daracter 
of its tnsre natare« Instead of tracing it to its 
ml comtxienceBMnt^ and perceiving both time 
and history to proceed from thence in penlhi 
and equal courses^ and with exact and per* 
petual correspondence between all their parts, 
it is tsnight to leave iiistory and creation be- 
hind, and to fix its view upon an imagkiary 
point in unreality and non-^ipBtence. Ami 
from thus eoittiderii^ time without any rtid 
ertgin^^'a notion of obtcnrity is mteeumnitf 
excited, and confined ynik the nation of put 
time;, and thus,, man'a artifice defeats the 
gracious purpose of Qod, which was, to impart 
to him a di stioct attd dettr i4m of the crigim md 
yr^pess ^ time. 

To recover the beMfil thus wajDianly k»t, 
was the ol)^ect of the, meritotioys labomi id a 
learned German erf* the mkUle of the ktsteentmry; 
who was justly sensible,, both of the evil ^rf'the 
prevailing system, and of the value of thai wUeh 
wzB so inconsiderately neglected. In introduc- 
ing his new scheme, he thus expressed himadf : 
^^ Many,^ and almost innumerable, systems ef 
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^ chronology are before the learned world, of PART ir. 
'* which, if we may venture to-^peak the truth, — 
^^ AoloM has hitherto been proposed which is 
^' fifee.6om <toubt and uncertainty ; the reason 
** of which ii die want of ^fkndammtal ehrmo^ 
, ** t^gVf itt which the Jirst year of the wwld and 
^* all Ae sticceeding years night be aceu- 
^* ratdy described according to the coufses^ 
^' of the mn and mom. 'Tbis, Socager in* 
^' tended to efibct by means of the Juttort 
*' Period. But, since that period does not 
'^ begin wiA the creation of the world, but 
^ very long befbreit; since it does not consist of 
^' comjdete solar years, but merely of Julian 
^ years ; and since it is not huton^^ but merely 
^ hypothetical} it is •rident, lh«t ktsanoet serve 
*• ft)r a basis of ckronok^. In this uncertainty, 
^ I perceived the means of obtaining a true 
^ fundamental cbr<M9K>h>gy in the golden period 
*^ ofihe Jubilee, which Grod Himself has shown 
'^ us in the saered Scripture. However sur- 
'' prising this may appear, it will nevertheless 
'^ be clearly demonstrated, in tiie following 
'' pages ; that tins period begins with the^r^t 
** year of the world; that it proceeds equally 
'' by the courses of the sun and moon; and, 
<< that, by means of epacts which it most 
** accurately describes, it indicates the new 
** and full moons through all the ages of the 
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PART II. " world, and therefore constitutes a foundatioa 

CHAp"ix " for universal chronology ^" 

. Without inquiring into the success of this 
learned wrijter'e important undertaking, it. is 
quite evident; that, whether our mtellactua} 
efforts are or are not able to discover the rela-^ 
tions of past events with those distinct charac- 
ters of time, yet time itse^ has ever pro-* 
ceeded with those distinct chs^racters^ and, inr 
the comlAnt I order here described by the 
learned and laborious G^cmaxi. , 



' " Prjelusio Chbonolo6I£ Fukdamentalis, qua 
" omneg afini ad solis et lunts cursum accurate describi^ et 
" novUunia d primordio mundi 'ad nostra wque tempora ei 
^ tmplim9p€.epiKitarwndepgmH)^^ viCtcloIobelko^ 
'^ BiBLico detectdf -et :ad CAronobgiam tarn Sacram qmam 
" Profanam applicatos^ d Iohanne Georgio Frank, &^ 
Goetiingce, 1774. 
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CHAPTER X, 



Let us now review this " rweakd history of the PART il. 
" creation,'' to * which Baccm intrcxjuced ija, 
witt rek^OQ to .the mo^ofJirst/annatioM; hy 
the standard <tf Newton's conclusions on the 
one hand, and by the conclusions of the mmral 
geology on the other. < 
. . This history records; 1. That all the, Jint 
formations of mineral, vegetable, :and animal 
matter, were severally effiectedf in oi;der of sup-r 
oesi^ion, by a mode uninvestigable by any seb^ne 
or science of outn, namely, the mode of ckb a-* 
T ION by GrOD. 2. That each of those opera- 
tions was immediate; thei fonnaticms resulting 
in their fitiU perfection^ without any instrumental 
mediation, from the actual exercise of the 
divine wisdom, will, and power. 3. That 
although the Divine Intelligence thought fit td 
create and set in order His first formations in 
successive moments of time, yet He produced 
them without any agency of time. 4. That, by 
HisAhnighty ''Fiat," He caused the/n?^ /or- 
motions, and disposition, of all ihe.mineral matter 
of this globe, in one immediate simultaneous 
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PART IL operation, commencing at tjie same moment its 
chap" x ^^^^ diurnal revolution, in which operation, the 
solid body of the earth was formed and consti- 
tuted in all its parts distinct from the body of 
waters, which were diffused orer its whole super- 
ficies. 5. That, on the third day, by a similar 
simultaneous operation. He caused thejSnf 
formations of all vegetable matter, in their lull 
maturity ; and, 6. That <m Ite Jljih and sixth 
days. He in a similar manner caused iheJSrst 
formations of all ammal matter. 

We thus find, in the Mmieal gedbgy^ 
the three kif^doms of matter equally con- 
nected witii their common InteUigefU Ca$ue; 
by whom they were both " created, and set in 
^' order, in such sizes and figures, in such pio- 
^ portions to space, and with such other proper^ 
'^ ties, as most conduced to the end f<Hr wfaieh 
'' Heformed them ; and therefore, that nom^ 
*' them rose oui of a chaos, by the mere lams of 
** nature.'^ 

But, this is the very induction of Newton 
himself, derived 'fi:om universal anafysis. Which 
induction, therefore, being in perfect coaccnd 
with the Mosaical geology, but in total discoid 
with the mineral geology, decides the question 
with which we set out, namely, the icodb of 
frstformatim^. For, ^A the geologies appealed 
to Newton; and, upcm this appeal, Newton 
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determines, without hesitation, in favour of PART II, 
the Mosaical, and formally affixes to the ccm^ 
elusions of the mineral^ the stigma of tmphiloso' 
phicaU 

Bacons philosophy, no less liecidedly jdk^ 
claims all chaste formation^ together with the 
periods of 'time to whidi it lays claim. He ac* 
knowledges no other agency, either in the act oC 
power which crecOed, or in the act of wisdom 
which mT(mged\ikii& globe; than- the 'hand of Ood 
Himself: the former, in '' one nwment of time f'\ihe 
latter, in *'. sir days^' nlatural and conjsecufiye ; 
and he could disceranotme, phik>sophicalohjec^ 
tion, to the admission of those &cts. He calls 
thb first formatiwi'** ci>n^»a/' in defer^a^ce .to the 
text of the redeivedrvefsiQns/.and attempts no 
critical explaaaticm of the rwocd; but; we have 
s^en, that itis to be understood with relation only 
to t7/«jd», and not to ^Ssi&sui^ect ^. . He alhnm of no 
" fermentiffg, digesting, wid prqparwgr of no 
" dissolution^ precipitation, or crystallization;' of 
no *^ creatite seeds or ektMnts;' of no other actor 
in arrangement, than. Got/ Himself, and of no 
other mode of his action, than immediate; ^md 
he pronounces aU those laws, . which physical 
philosophy denominates laws of nature, and to 



* See aboTe, p. 132 and 150. 
R 
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PAAT IL wfaicli the mineral geology would ascribe the 
arrangement of first formations, to be no other 
than the laws of the Creation; which did not, 
and could not, begin to operate, until God had 
called this mineral globe into being, in one 
moment of time, and had finished the perfect 
arrangement of every thing pertaining to its 
system. And he thus professes his belief: 

*^ I believe, that God created heaven and 
^* earth; and gave unto them constant and 
*' perpetual laws^ which we call of Nature; 
^ which is nothing but the laws of the Creation : 
" —that the laws of nature, which now remain, 
^' and govern inviolably till the end of the 
" world, began to be in force when God rested 
** from His work: — that, notwithstanding God 
'* hath rested from creating, since the Jird 
^* sabbath, yet, nevertheless. He doth accom- 
'^ plish and fulfil His divine will in all things, 
" great and small, general and particular, as fuU 
" and exactly hj providence, as He could do by 
'^ miracle and new creation; though His working 
" be not immediate and direct, but by com- 
«< pass ; not violating nature, which is His own 
^' lams, upon his creatures ^" 



' Confession of Faitk. 
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PART III- 



CHAPTER I. 

It is now decided^ upon a comparison of the part III. 
two geologies with the philosophy of Bacon — 
and Newton respecting the first great object 
of our inquiry, viz. The 3/tOBit of First Forma' 
turns; that philosophy and truth lie exclusively 
with the Mosaical. It remains for us, to in- 
stitute a similar comparison with respect to 
the SECOND great object; viz. the moite of 
the universal Changes, or Revolutions^ which 
the mineral substances of the earth have since 
undergone. 

But, a question here arises, with respect to 
the course hj which this ulterior object ought 
to be pursued. In the former part of this 
disquisition, we began our investigation by 
examining the pretensions of the mineral geo- 
logy; in order to bring it into a comparison 
with the Mosaical, and to try the validity of 
each by a common test. This object we have 
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CHAP. I. 



PART III. accomplished, with respect to the^r** question; 
and the result has been, a clear tlemonstration 
of the validity of the latter, by the rule of that 
test, and the invalidity of the/onwer. This 
is^ue of our examination, appears to render it 
reasonable, that we should now alter our course; 
and that, continuing to pursue the thread of 
the record thus far confirmed, we should apply 
our close attention to what it relates concerning 
an Universal Revolution, effected in the substance 
of this globe by the intervention of the same 
Power, who alone acted in the work of Crea- 
tion; carefully examining, whether the evidences 
of revolution, which the earth reveals, correspond 
with the statements of the record, and are 
sufficiently accounted for by it; or, whether 
the mineral geology has discovered the evidence 
and the statements to be at variance, or has 
found evidences of revolution which are not 
reducible to those stated in the record; for, 
if they are so reducible, it will be equally con- 
trary to philosophy and logic, to assume any 
others upon a ground of mere cof feature. 

But» there is another reason why this course 
is to be preferred for this latter part of our in- 
quiry, besides the superiority which the record 
has already acquired from the decision of the 
test, which is this: joAy^icAj/ philosophy, for a 
long time past, had taken upon itself to deny 
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the truth of the Mosaical geology, and with PART III. 
much sarcastn, because it assigned a date of ^har i. 
not more than about /owr thousand years ago for 
the period of a revolution, which was able 
to cause marine substances to be imbedded 
in all parts of this habitable earth ; even in 
places the most remote from the sea, and in 
elevations very considerably above its level. 
But, the progress of physical research, during 
the last few years; conducted by naturalists 
of acute, sober, and honest minds ; has at last 
terminated in so signal a concession to the 
testimony of the Mosaical record in this par- 
ticular, that, added to the authority of Bacon's 
and Newton s philosophy, it renders that testi- 
mony paramount, as the rule by which all 
inquiries, concerning revolutions general to the 
globe, ought henceforth to be conducted. For, 
the mineral geology has been brought at length, 
by physical phenomena alone, to this conclu- 
sion ; *' that the soils of all the plains were de- 
'* posited in the bosom of a tranquil water; that 
** their actual order is only to be dated from 
'^ the period of the retreat of that water; aftd 
** that the date of that period is not very an- 
** cient^J' Dolomieu, Saussure, De Luc, Cuvier, 



' D'Auboisson, i. 252. 
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PART III. and tbe most distinguished natui^ists of the 
"";" T ^^> h^.ye coincided in this conclusion, to which 
they have been led by tie evidence erf various 
moniunents, and natural chronometers, which the 
e^arth exhibits; and which remain perpetual 
voucjbers for the veracity of the Mosaical chro- 
nology, witfi respect to the epocha o( the re* 
yolutipn which the Mosaical history relates. 
Let u^, therefore^ prosecute the thread of that 
history, until it brings us to the relation d 
the Revolution in question. 



n 
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CHAPTER 11. 

The first act of Almighty God, after the work PART m. 

of Creation was completed; and when, by the chap. n. 

formation of a female, h^ had protided for 

the perpetuation of the ra€e of man, under 

the sacred bond of matrimcmial union; was 

to prescribe ^ moral rule to those highly fa* 

voured beings, whom His gopdqess had called to 

a happy existence, and to whom He had granted 

the " dominion" over his earthly system, 

in stibordination only to His own suprehact. 

For that purpose, and in perpetual evidence of 

that subordination. He reserved and prohibited 

onCy and only one object, out of the universal 

grant; the reservation and prohibition of which, 

though trivial in itself, was amply sufficient for 

the end designed, which was, to prove whether 

the moral being, flius bountifully endowed, acted 

with a due sense of his subjection ; or whether 

he aimed to act in chief, and without respect 

to his divine Sovereign and Benefactor. That 

slight and solitary privation, was imposed upon 

the declared principle of divine judgment: 

** He who is faithful in that which is least. 
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PART III. " is faithful also in much; and he who is ut^ust 
** in the least, is utijust also in much^ Under 
that trial, man failed; he was found ** unfaith- 
" fid in that which was least ;" he was, there- 
fore, ejected from the state of happiness, of 
which a perfect obedience was rendered the m- 
dispensable condition ; he fell, and in his fall 
brought down a curse upon the new earth, from 
its offended Creator. 

After a period of 1666 years, the principle 
of disobedience, which had been introduced by 
the first, created man, had spread its destruc- 
tive influence through the whole of his de- 
scendants, one family alone excepted; and 
this enormous disproportion between obedience 
and disobedience, by which *' God saw that the 
** wickedness of man was great in the earth, and 
** that the imagination of his heart was only 
** evil continually,'' caused Him " to repent that 
** He had made man,'' and to determine upon 
his '* destruction." Therefore, God said to Noah, 
who alone had *^ found favour in His sight ; 
♦* I will destroy man, whom I have created, from 
** the face of the earth ; both man, and beast, 
" and the creeping thing, and the fowl of the air; 
" for it repenteth Me that I have made them. 
** The END OF ALL FLESH is comc befoTc Me I 
*'^ became the earth isfilkdwith violence through 
■^ them, behold, I will destroy them, togetheh 
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** WITH THE earth!" — xAipoi vMroq avOpcwrou uxii PART III. 

tvotyriov uoxt* on 'i7rAJio"6^ *H FH atmta^ av avruv, kui 

CHAP II 
itov iya xaraf 6«p« ATTOT2 KAI THN FHN. 

The execution of this tremendous threat, pro- 
duced that universal revolution of the globe 
which the historian proceeds to relate; it is 
therefore of the utmost consequence, that we 
should understand, correctly, the import of the 
threat^ before we proceed to investigate the 
details of its execution. 

The cUmar of the threat, is awfully re- 
markable : " I will destroy man : — I will de- 
* * stroy man and beast : — I will destroy all flesh : — 
'* I will destroy all fleshy together with the earth r 
But, the reason of this conclusion will be found 
declared in the text, if it be correctly rendered, 
and punctuated : " because the earth is replete 
" with wickedness through them, (therefore) I 
" yf\[\ Ae^troy them together with the earth'' The 
construction of the original is exactly the same 
as in chap. iii. 14 and 17, '' because thou hast done 
** this, (therefore) thou art cursed above all 
^' cattle: — because thou hast eaten of the 
" tree, {therrfore) cursed is the ground." 

The sum of the threat, is comprised in the 
last clause, pwj n« QjTmra 'wn— " IwiU destroy 
*^ THEM,(i. e. all^sh) together with the earth :" 
the correct interpretation of which important 
passage, depends entirely upon the true and 
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PART III. ami proper se&se of the Hebrew particle rut. 
If we look into the Concordance of the HArew 
Particles, we shall perceive, by a general view, 
that its mo9t frequent signification is that of 
tufHy unh cunf^ioith, together with. In this 
sense it was understood here by the earUed 
interpr^ers, who render it, «y« x»rafk$f» «vtw 
KAI Tuv ynv — ** I will destroy them, and the 
" earth ;' — '* and the earth," being equivalent 
to '' with the earth,'' and confirming and ai- 
forcing the conjunctive signification : as in the 
Latin, the preposition cum is often used for 
the conjimcticm et^. The Chaldee paraphrase, 
and both the Targums, likewise interpret it 
in the same sense : *' ego disperdam eos cum 
** terra — I will destroy them, with the earth;" 
which interpretation Aben Ezra thus lucidly 
paraphrases, ''perdameos, etperdam terram— 
** I will destroy them, and I wilt destroy the 
** earth.^' This, therefore, was the established 
interpretation of the passage in the ancient 
Jewish church. 

There must have been a sufficient cause for 
this uniformity of interpretation, of the par- 
ticle rm, by the ancient Hebrews ; which 
cause, could be no other than the traditumal 
sense with which the passage was trans- 



See Gesitxr's The9. col. 1309, 10. 
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mitted tiirough their generatioas. What that part ni. 
tiraditional sease was, is distinctly declared by cHAp"n 
the apostle St, Peter ; who, adverting in his se- 
cond epistle \ to the catastrophe of the deluge, 
expressly affirms, that *' the world which then 
** w?«, being ov^rflcwcd with water, perished — o 

which Tprs xo^fAOf^'-world which then was, he 
opposes. If »w Y^-^he e&rth which now is; and 
be proceeds to declare, that '' the earth which 
'* now is, is reserved for destraction hy fire,'* 
as the earth which then was, sustained de- 
structioa by water. He thus arables us to 
judge of the extent of the destruction of the 
former, by affirming the destruction of both to be 
equal ; Mid therefore, rendering them rules for 
mutually explaining each other. Of the latter, 
we are apprized, that its destruction hyjire will 
be final ; aiid we are therefore, in consistency, 
to infer of the former, that its destruction by 
water was also final : the instruments of de- 
struction are different, but their effects are 
co-extensive, according to the diversity of their 
natures. So that the sense in which the old 
interpreters understood the words, viz. *' andj or 
'* withi the earth,'' is thus both expounded, 
and confirmed, by the highest authority ia 
(he Christian church. 

' Chap. iii. 6, 7. 
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CHAP. II. 



PART IH. We have another, very ancient and very 
remarkable, testimony to the same point of 
traditionary evidence, in the book of Job; 
where we read — " Hast thou marked the old 
** ^ay which wicked men have trod, who were 
** cut down before their time, whfise faunda- 
" tion was destroyed by a fiood of waters^ V* 
Vatablus here comments : " hoc e^t ; visne tueri 
*' opinionem illam antiquorum qui perierunt 
** tempore Diluvii? — ^wilt thou follow the opi- 
" nion of that ancient race, which perished in 
'' the time o{ the Deluge?" The Greek in- 
terpreters, in varying the import, tend to 
increase its force; for they render it, ** their 
" foundations (are become) an overflowing flood" 
iroT9ciAog 'iTTi^ptdav ot Oi/iAEXioi avTwv. To the same 
point is the rendering of the old Latin version : 
" fluminis decurrentis fundamenta eorum.** The 
original of this notable passage, ddd* pjtv nrn, 
Michaelis interprets, " Jiuvius eluit fundamenta 
" ipsorum — a Jlood obliterated their foundations T 
and he subjoins this observation : " The thread 
" of the discourse, appears to demand this inter- 
** pretation; which indeed the Vulgate has anti- 
'' cipated, by rendering the passage, ^ Jbivius 
** subvertitfundamentumeorum — a flood overturned 
'* their foundation ' This authority is not to be 
^' slighted ; since Jerom,' when he translated 



' Chap. xxii. 16. 
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" the book of Job, followed the guidance of PART III. 
" his Rabbin of Lydda ; who, as he affirms in 

.. 1 . ^ / , V* CHAP. II. 

" his preface, was accounted th^ first among 
** the Hebrew scholars ^" 

The word nnj, which ,is here rendered 
fluvius— floods denotes, not only great rivers, as 
the Tigris and Euphrates, but likewise the co/- 
lective mass ot flood of the sea. So it, is used in 
the Psalms : ** The earth is the Lord's : He 
'* hath founded it upon the seas, He . hath 
" established it upon the^^/fooefe—nnnj." So also 
in the prayer of Jonah : ** Thou hast cast me 
'^ into the deep, into the heart of the seas; and 
" thefloods — CD-mj — compassed me about." The 
word To% denotes the lowest base of support 
necessary to sustentation : we thus read, " the 
** foundations of the earth, ^tdid, do shake, the 
'* earth is utterly broken down." With regard 
to the sense of the verb ^t^, Michaelis defers 
altogether to Jerom's learned Rabbin ; who has 
expounded it to signify, stibvertit — overthrew, 
destroyed. The author of the book of Job, 
therefore, affirms ; that the waters of the flood 
destroyed, not only the wicked race themselves, but 
also the foundation o/'Me dwelling on which they 
had existed. And such also in the proper in- 
terpretation of that other passage of St. Peter, 

xxraxXva'fxoy KOIMXli otct^m txctgaf — " bringing a 



Suppl. ad Lex. Heb. No. 1036. 
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PART III. " deluge upon the world of tfte wicked ^ ;" as 
- — his declaration, before recited, fully confirms. 

CH^p^.^ The same ancient author adverts point- 
edly, in another place, to the two vast opera- 
tions; by which, God first made dry the 
earthy and afterwards submerged it. Speaking 
ef the irresistible power and wisdom of the 
Almighty, he appeals to facts: ** Behold, He 
" withholdeth the waters, and they ifry up; afeo, 
*' He sendeth them forth, and they destroy the 
" earth ^:'' or, as the Greek renders it; If 
^* He restrain the water, it maketh the earth 
" dry ; if He impel it, it retumeth and destroyeth 
** it'' This passage cannot be criticaUy ex- 
plained, otherwise than by reference to those two 
great historical facts. It is against all just criti- 
cism, to generalize from one particular; and 
there is only one instance upon record, of God 
having made the earth dry, by withdrawing the 
waters, and having destroyed it, by bringing 
them back. Ac(d, since the same author, as we 
have just seen, has cited the latter event in ano- 
ther place, the passage before us ought to be 
received with allusion to the same. 

From not having looked thoroughly into 

' 2 Peter, ii. 5. The apostle, in both tliese places, employs 
»o0-/xo( — the worldy in the same sense as Philo, to signify the 
earth, in its state of complete ordar and adornment; according 
to its etymon. 

* Job, xii. 15. 
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this subject, most modem commentators have part m. 
revolted at the primitive interpretation; and, — 
without inquiring into the cause of its adop- 
tion, have only endeavoured to give to ^e pass- 
age, a sense which should be clear of the import 
that perplexed and offended them ; but, soumd 
criticism does not consist in giving a sense, 
but in receiving a sense* '* The modems,** 
says the learned Drasius, " read, ^, i, de — 
** from, or off from T but, I conceive, incorrectly 
** — dubito an bene:'' and with good reason, 
for it is a forced interpretation ; the particle rw 
occurring (mly once in eacb of those significa- 
tions in the book of Genesis, but about ^/^y 
times in its familiar sense of cum, tmd cum — 
with, together with; in which sense it is em- 
ployed above two hundred and fifty times in the 
Hebrew volume. The very leamed annotator on 
Noldius, firom not having apprized himself of the 
true state of the question, objects to the sense 
of cum — with, upon the ground of its not being 
applicable for expressing the destruction of the 
mere productions of the earth ; for, says he— 
*' terra diluvio non fuit perdita quoad sub- 
" stantiam, sicut homo — the earth was not 
" destroyed by the deluge with respect to its 
*' substance, as man was ^" But, in this remark 



; Not. Tympii, p. 797, n. 690. 
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PART III. he only shows that he was unaware of the fad, 
-^ which we have ascertained; that the ancient 

CHAP II 

Jewish church understood the reverse of what 
he assumes; namely, that the substance not 
only of man, but also of the earth, perished in 
the deluge, as the same is expressly declared and 
confirmed by the apostolical authority, of St. 
Peter* Drusius, from the same cause, reduces 
himself to the same perplexity : *' an ille alius 
** mundus ab eo qui nunc est ? Quoad substaniiam 
*' unua et idem est, quoad qualitatem fortasse 
" aliqua est diversitas." But, the true import of 
the terms stands confirmed by every consistency 
of criticism ; and can only be rejected upon a 
ground of inconsiderate and preconceived hy- 
pothesis.. Not only did God, before the flood, 
pronounce, ** 1 will destroy them, together with 
the earth ;" but, after the flood, He declared ; 
" neither shall all flesh be cut off Buy mote 
** by the waters of a flood ; neither shall there 
" any more be a flood to destroy the earth ;*' 
thus emphatically marking and distinguislung 
the destruction of each. And the last mysterious 
clause of that divine assurance is unfolded in 
the inspired declaration of St. Peter; "the 
** earth which now is^ is reserved xmto^reS' 

Such being the consentient understanding 
of all those principal Hebrew authorities, it 
establishes the terms of the threat, to signify ; 



MINERAL AND MOSAICAL GEOLOGIES. 257 

the destruction^ not of , man only, and of all the part IIT. 
animals which co-esisted with him, but likewise, of — - 
the very earth itself which they had hitherto 
inhabited* 

Nor ou^ht this interpretation to embar^ 
rass, or in any way to surprise us; for, let 
us remember that the earth had received the 
curse of Gody from the moment of the first act 
of disobedience committed upon it ; and, *^ that 
'* wluch is CURSED of Him shall be cut off." 
For it is to be noticed, that the curse was not 
pronounced upon man; but, upon the earth, 
on his account. And although its productions 
were immediately affected, yet the full conse- 
quence of the curse does not appear to have 
been limited to that immediate and actual 
affection. Even at the birth of Noah, that male^ 
diction seems to have carried forward the 
minds of the pious to same crisis, by which it 
was to be terminated. On that occasion, his 
father was led (no doubt by some inspired 
warning) to exclaim : " This child, shall com- 
** fort us concerning our work and toil of our 
** hands, because of the earth, which the Lord 
** hath cursed:'' so our common version; but 
the Alexandrian interpreters render it with a 
very observable difference, and with a closer 
conformity to the Hebrew : *' This child shall 
** relieve us, from our toil, and from the distress^ 
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CHAP. II. 



PART Ilf. '' of our haads, ottdfremnni^ easvh uJmck tic 
** Lard kath cursed T In which word " mt," wc 
are not to understand themielves,^perMmalfyj bat 
their race. And, after the retreat of the wateii 
of the deluge^ God did not revoke the curse 
which He had formeriy pronounced^ becaase 
it had been folly execute^ in ^' cutting eg the 
*' cttrsed thing/' but He declared^ that Ee 
would not again pronounce a curse, i. e. ft^ 
nounce a second curae, upon the earth ; that is, 
upon the new earthy which He had provided to 
succeed that which had been ouirsed, and out 
off: — «u wjwo'ftfww IT* 9Larafair^iu rm ynir.— ^** JMl 
*^ addam nuidedicere rurms terram :" which in- 
plies, that the curse was terminated by the 
deluge. Neither is there any mention in 
Scripture of a general curse t^pon the ^eof^ 
except, L When it was originally pranwnced 
to Adson; and finally conunemorated at the 
bhrthofNeah. 2. When God, after Ihe flood, 
declared that He would not curse the earth a 
second time. 3. When a warning is givoi is 
Malachi, not to provoke a curse xxfon tl» 
earth. 

But, if that first earthy which had been 
produced on the third day of the cpeatiox^ tke 
removal of the waters that covered it, pendbed 
indeed, according to the menace of God ; what 
was that ^:ond earthy upon which the Ask was 



MINERAL AMD BfOSAICAL OBOLOGIES. 969 



CHAP^ ^• 



brought to its raft bj His fim>ur and fSOYi- PART ill. 
dence, and which has continiied to be the 
abode of the generations of mankind, ^m the 
time of Noah to the pvesent day ? From whence 
did it acquire its migint 

And can v)e find anj difficulty in resdndng 
this question to ourselves, wlio have the record 
open before us, and who have seen hmo that 
Jirst habitable earth wias brought to light ? 
We oanBot fidl to perceive, that a repeUtum 
of the mme process^ a renewal 4)f the M$ne 
divine operation, which produced the farmer 
earth, waa alone requisite to bring to light 
another earth to replace it, now that the coun- 
sels of its Creator had detennined' to reaaove 
it. We have already seen, that a violeot 
disraptioQ and subsidence of the sc^d surftce 
<xf one paittiw of the subaqueous globe, pro- 
duced 1^ first a ied, or 6ae$n, to reoeive 4he 
dilKisive waters ; and that those waters, drawn 
into that bed from off the other portion of 
the same globe, left it expoud, and fitted lisr 
the reception of vegetation, and for the habi- 
tation of man. That exposed portion was now, 
in its turn, to sink and disappear. By a 
9imi»r disruption and subsidence of its sur- 
face, which should depress it below die level 
of the first depressed part, or boHn of the 
sea, the waters, flowing into a still lower level. 
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PART in. ^oul<^ leave their basin empty, exposed, and 
— dry; and thus, by a similar operation, render 

CHAP; n. j^ • jj jjg ^^j^ ^^ habitable earth, applicable 
to all the same uses as the former, which 
had been obtained by a similar drainage of the 
waters. We are enjoined by sound philosophy, 
to refer similar effects to similar causes; and 
the effects which ^e are considering, being 
in both cases similar, we are to refer them 
to similar causes. And, since the record con- 
tains nothing which opposes the application 
of this principle to the case in questuHi, we 
are authorized by reason to conclude; that 
the production of a second earth, was effectei 
by means exactly corresponding to those, whicli 
had given origin to the ^rst earth. The evi- 
dence which the mind is able to discetn^ of 
the means by which that^r^f earth was pro- 
duQed, becomes evidence to the reason, that 
a second earth might be produced by similar 
means; and therefore, it directs us to look 
to those means for its production. 



MINERAL ANE) MOSAIC AL GEOLOGIES. 261 



CHAPTER III. 

Thus, then, from the terms of the divine part III. 
menace, and firom the concurring testimony ^„7r"-j- 
of the ancient Jewi^ church, we are to con- 
clude by critical induction, antecedently to 
all investigation of monuments or phsenomeQa ; 
that it was the determination of Almighty God, 
to destroy, not only man and every living crea- 
ture, but likewise, the earth itself; that 
earth, upon which He had pronounced His 
curse. To give effect to that tremendous design 
of His counsels, the order of things which He 
had established was to undergo a temporary 
suspension and alteration; and His Almighty 
agency was to reassume an immediate opera- 
tion, in the works of His terrestrial creation. 

By a new exercise of His incomprehen- 
sible power, and by a new direction of the 
instruments and agencies which He had pro- 
vided. He caused the irruption of violent iuT 
undations, sufficient to commence the work 
of destruction, and, at the same time, to 
raise and float the Ark, from the station on 
which it had been constructed ; the direction 
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PART III. of which fabric, was thenceforth taken under 
the immediate care of His own divine provi- 
dence* Vast causes were put m action, and 
vast effects produced, which are expressed in 
the record by ^ the jhuntdin^ of the great 
*' deep being broken up,'' and 'Uhe windows of 
" heaven being opened T i^rMtB^, which plainly 
imply, the inroad if the ^ea Upon the land, and 
the descent of violent rains /ram the heavens. 

But, hei^e it is asked ; ** to ^kat purpose a 
'* rain of forty days, to ovefwhelm a continent, 
" that was to be immetsed under a whole ocean^ T* 
Doubtless, if the imthersion of a continent 
under an ocean, as a mert physical effect, 
was the whole design of the revolution of 
the deluge, a tain of forty days was a veiy 
liuperfluous agent. But, 6ince the chief end 
to be attained by the operation, was ttot a 
physical, but a moral end; and Skioe tiie 
physical effect was wholly subservient to that 
moral end; the rain of forty days was a neces- 
sary, and a most efficient agent. The con- 
demned race of mankind, was to w&ness the 
progress of the Yast schemie of destruction 
which their wickedness had proviJced. They 
were to be taught, experimentally, that their 
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place (^ habitation was passii^ away ffom PART liL 
them, and was no longer to remain a dwelling' cHApTni. 
accommodated for the service of animal life; 
that it was at length to receive the ccmsum- 
aation of the curse^ pronounced at the disobe- 
dience of their first paroit, and confirmed by 
their own incorrigible wickedness. They were 
to be terrified by the sight of the vwious instru- 
ments of vengeance, by which the power of God 
could execute His curse ; and they w^re to /ore- 
toite (kstructian in every stage of its advance, 
until its actual and ultimate arrival. They were 
*' to call tupon the mountains to cover them^ and 
'' upon the hilU to fall on themT Great, there- 
fore, was the purpose, and equal must have 
been the effect, of the terrific prelude of a 
rain of forty days, and of all the accom- 
paniments of horror which attended it ; which 
are thus awfally represented by the learned 
Jew PhUo, either by reasonable inference, or 
from national tradition. '' The vaat ocean 
'' (says this writer) being raised to an height 
'' which it had never before attained, rushed 
*' with a sudden inroad upiHi the islands 
" and continents. Hie springs, rivers, and- 
*^ cataracts, confusedly mingliog their streams,, 
" contributed to elevate the waters. Neither 
** was the air quiet; dense and continuous clouds 
" covered the whole heavens; violent hurricanes, 
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PART HI. ** tkumlers^ nnd lightnings, were blended with 
CHAJTiir *^ unintermitting torrents of rain; so that it 
" seemed as if all parts of the universe 
'^ were resolving themselves into the single 
'^ element of water: nntil» the fluid, mass 
*' having at length accumulated from the waters 
^' from above and from below, not only the 
^^ lower lands, but even the summits of the 
'* highest mountains, were submerged, and dis- 
*' appeared. For, every part of the earth 
" sunk beneath the water — tiv Ttaff Haro^ — and 
** the entire, and perfect system of the world 
** — i xoiTjuof TF^ufrsXf^g xcti JxoxAiqio( — became 
" (what it is not laMrfiil either to speak or 
'^ to think) mutilated, and deformed by a vast 

^ amputation r^ — oxpaTupidso-flcvTa jAiyo^ rfi^n^n 

But, (it has been asked,) what was the imme- 
diate cause which first put these powerful agents 
ill motion ? *^ If we would discover the cause of 
^* this catastrophe, (says the mineral geology,) 
^* we must look for a cmise foreign to our ghbe, 
'^ foreign to the whole solar system, capable of 
** inundating continents, and giving to the waters 
^* of the deep imewampkd impetuosity,'' This is 
piost truly observed ; but, wherefore does it 
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Subjoin — ** this is a point an 'which I forbear to PART III. 
^' give any opinion}.'' Is it upon the same prin- nHAiTliL 
ciple on which De Luc would abstain from 
introducing the mention of creation in a treatise 
of physics^ ? The opinion which Newton would 
have given^ without an instant's hesitation, re- 
specting such a cause as is here described, ib folly 
evidenced by the general tenour of his argu- 
ments in his Letters to Bentiey. Since he as- 
cribed vthe natural tendency of the sea towards 
the equator, to the laws of planetary motion; 
and since he -ascribed the j^V.^^ impulse of that 
planetary motion, to the " Divine Potoer— the 
f* Divine Arm,'' imMsdiately ^ ; he would have 
deemed it unphilosophical, and irrational, to 
ascribe the first impulse determining that pre- 
ternatural action of the waters, to any other 
cause, than ' the : same '* Divine Power" — the 
saine ** Divine Arm." And since we see no 
reason whatever for supposing, that a similar 
catastrophe will ever occur by the operation 
of any known laws of nature; and since w,e 
are assured, by the Author of those laws^ 
that it never will occur again ; Newton would 
not have wasted a moment, in searching fpr 



" Greenocjgh*s Geology, p. 196, 8. 

* See above, p. 53. * Letters to Bentley, 1, 2, and 4. 
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P^T IIL the cause by which it was produced; but would 
CHAprin^ have cimcluded: ''certainly, that which can 
f* never be hereafter without a supematunA 
'' pow^^ could never be before without a 
"^ aupenuduial powers" 

Aft eminent French mathematician, howev^i 
deprives, himself <tf thia consolation, by choosiBg 
to dmUa of '' the nature of the stability ofequik- 
'' brium w the sea ;" and propounds, '' that there 
'' is reason to fear, that some extraordinary eaum 
** may communicate to the sea a concussion, 
'^ which, though inconsiderable at first, may ia- 
'' crease more and more, and raise it above the 
'' highest mountains ; tohieh (he observes) wouU 
^*- explain many phanomena of natural hUioryK'* 
Until, however, he shows reason for dsubtmgikB 
stabflity of equilibrium, we certainly have m 
reason to fear that calamity; and Moses and 
Newton concur to relieve us from all doubt 
Neither need we wait for that event, to enable 
us to explain thephisenomena of natural history to 
which he so plainly alludes ; for we have already 
ascertained the extraordinary cause which al<Mie 
could e£fect such a revolution of die sea, and 
also, the nature of the revolutioii which was 
actually efTected by that cause ; and, thraefore. 



* Fourth Letter to Bewtlxt. 

* La Plack, Sjfsthne du Monde, c. ii. p. 265. 
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we are already possessed of the means for PART III. 
explaining the phaenomena which were oc- <,HAp"in 
casioned by that revolution. 

By the continued action of the powerful 
agents thus employed by God, His awful 
purpose was at length fully effected ; namely, 
•the destruction of " every living thing — of all 
^* jkshy clean and unclean^'' — excepting only 
those few individuals which were destined 
to keep seed alive upon the face of all the 
earth — *^ together with the earth itself," 
on which they had subsisted. Meanwhile, 
the ark and its inhabitants, guided throughout 
all this period of devastation by the particular 
providence of God, obtained at length a lodg- 
ment upon a solid base ; which, after the 
waters had entirely subsided, and were a se*^ 
cond time ^^ gathered together into one place," 
proved to be the summit of a mountain on 
the new earth, which was afterwards deno-^ 
minated Ararat y in the region of Armenia. 

The time allotted for the completion of this 
amazing revolution, was twelve months; during 
which period, as Josephus speaks, " God changed 
f* the continent into sed' — nc iaXaira-M rny nm^pov 
lAtri(iaXs. But, that the transfer of the waters 
from the old into a new bed, was not immediate 
or instantaneous; on the contrary, that it was 



26!8 A COMPAJlATlVp ESTIMATE OF THE 

PART III. conducted wijth much gradation and calculafife 
CHAR in. accession; is evident, l^otb from ^e time e«tr 
ployed in the process, and from tl^e de^criptjuw 
of the record. And here we mu3t observe ; that 
the his^oriap, having potified, in the divine 
threap, the fact pf the de^tniftion of the (sartk, 
proceed3, as in his naf ration of the Creation, 
%o 4^cribe the progress of the c^tasltropbe 
practically a|id optically^ as the events wouliei 
appear to the eye of the spectator; anil 
it is for us to refer those events to tfaeijr 
causes, by principles of reason exercised upoi^ 
their appearances, as in the former case ; and to 
deiduce from them such conplusions, a$ that 
optical descripjtion is Justly qualified to yield. 
The record points out the period, wbeo 
the waters, having diffused themselves a ^- 
cond ti7(ie over the globular surface by the 
subsidence of the former continents, began 
to abandon their ancient bed; from irhicb 
they c<mtinued to descend, until they left it* 
hp^ ^ dry-land, as the former earth had been 
rendered, gupa, a dry-land, by the retiremeni 
of the waters. That period, was at the end 
of one hundred and fifty days, or five tnwthsi 
from the commencement of the flood. As long 
as there remained any of the ancient lands 
to repel the action of the sea, its superficial 
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agitations axkd reflux continued ; but when the PART IIL 

last land disappeared^ those effects ceased 

also. The waters then became " assuaged" — 

ixoftraci TO ^(ag;. and, as its new bed deepened 

more and more, its transfusion became more 

and more apparent.^ At the moment when 

this latter operation was about to commence, 

the divine Providence grounded the ark, which 

would otherwise have been carried forward 

by the . general deflux ; whereas, by being 

arrested^ on the mountains, the waters retired 

fropi beneath it, leaving it to possess the 

surface of the earth first exposed and rendered 

dry- 

. But, though the waters then began their 
descent, yet even the tops of the mountains 
yrere not disengaged from them until after 
seventy-three da^, or nearly tivo months and a half 
more; and they were not entirely drained off 
from the new earth, until after sixty days, 
or two additional months : so gradual was 
the transfer of their mass* Nevertheless, con- 
tinually diminishing in depth in iheiv first bed, 
and labouring for their final discharge, they were 
acting with enormous power upon the yielding 
materials of their basin, and producing exca- 
vations and accumulations, which must have^ 
generally altered its surface from the state iu 
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PART HL which it subsisted, during the Umg period of 

G&AP^ni ^^^^ stationary occupancy. 

Had the former continents sunk cdl at tmee, 
the immediate and violent influx of the great 
body of the ocean, to fill the vacuum therdby 
created, must have hurried the ark into its 
enormous vortex, and ha^e caused it to be 
presently ingulfed; whereas, the record re- 
presents the ark, like an ordimtry vemei, riding 
securely upon the surface of the ocean. ** The 
*"" ark tt^ent upon the face of tJie waters f ' or, as 
the Alexandrian Jews render ibe passage — 

iinfifuro i xij3tt>T0( rrflnrw tov iiptrof WOtbotfUt^ •T 

carried along upon the water : so also the Chaldee 
paraphrase, '^ferebatur ar(» super fieui&em aqoa- 
rum;" which would not have been the <»se, 
had not the operation been conducted by a 
rule that should leave underanged the esta- 
blished nature oS the sea. The transfer of tiie 
waters was therefore gradual and progiesstFe, 
like that of the waters of a lodt, in which a 
vessel descends imperceptibly firom a higher to 
a lower level ; which implies, gradual and suc- 
cessive subsidences of the former earth, admits 
ting of proportionate advances of the water. 
So that the inhabitant of the ark was ins^isibte 
of the operation ; and when, after the ^itire 
loss of land, he found it i^in at the depth 
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i^Jifkfi^ .ef^Us, it seemed w the kiundatei PART HL 
Jieigbte of the \mi which he had Jeft, twd ^Jj^^^ 
whjwh had ]t)«seii pnly te»ip<M3arily submerged 
by ^ ^0Qd, Mkieral gfi<rfogists, who acknowr 
ledge j^i tJo^ &^ once covered ^ur preseo$ 
continents, dispute whether it3 retreat was 
^ijldm or gm^L S^iddoiu and gradual, 
0fe rel^tiyie tep^ms ; ig^d *hat which is j»udd^ 
t>j, oue copapariflon, may be gradual by jaiio- 
4hw. A retreat of the entire ocean, effjwited 
iu the 3pa^ of tvxlpis mmth, will be a midm 
x)per^op, compared witJi th^ impcyrceptihle 
j9E^iitotip9i of its bed, prooefiding through aii unr 
Assignable number of ^e^» which has been en- 
{pendered in the imagijr^tioa of seme phy- 
aical geologists; tmt it will he ^radiuU, com- 
pajred with th^t immediate zxA instantaneous 
Dfj^ration, by which the diffusive waters were 
reduced within the bed of the prmUm sca^ 
ipri^in the third day of the Creation. 

Thus, then, we discern two principal stages 
itf thia ya^ revolution : 1. That of the gradual 
smhsidence fi jdie primitive land, until the sur^ 
&€e pf the primitive sea, again diffused over it, 
was lowered to' the level of fifteen cubits above 
its highest internal eminences. 2. That of the 
further subsidences of that primitive land, until 
all the remaining waters were entirely drawn 
out from their^rj/ bed^ into the deeper bed formed 
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PART ni. by those subsidences. And thu6, the drt 
LAND, provided by the counsisis of God, in 
this revolution, to receive the new generations of 
mankind, was no longer the same, on which the 
former generations had subsisted during a course 
of 1656 years. 

This true interpretation of the threat pro- 
nounced by God, was perceived by Catcott, in 
his treatise on the Deluge; but it availed' him 
little, since it was presently smothered in a 
wilderness of ingenious but untenable hypo- 
theses. KingS and HollmannS severally conjec- 
tured the result of the threat, namely, the submer- 
sion of a former earth, and the evacuation of the 
primtive sea-bed, ^s physical inductions from pfc^- 
nomena; but, without reference to the history. 
De Luc, both recognized those physical -results, 
and duly connected them with the terms of the 
threat; but, as he subjected the history to the 
rule of his own opinion, instead of endeavouring 
to form' his opinion by the rule of the history, 
he necessarily deviated from the guidance of 
the history in many particulars; and was con- 
sequently led astray, by his conjectures; into 
many contradictions to it. 

Thus, he denied the 'wwirer^i/r/y.. of the 



• Phil. Trans, vol. Iviii. p. 44. 

• RoziER) Obs,surla Fhys. torn. ii. p. 118. 
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CHAP. HL 



deluge ; of which, Mr. Greenough justly re- part in. 
marks, that '* a general view of the structure 
" of our globe, if taken with accuracy, would 
" tend to convince us of the universal opera^ 
^' tion of the deluge^:" — *' that the universal 
*' occurrence of mountains and valleys, and 
** the symmetry which pervades their several 
** branches and inosculations, are further 
" proofs, not only that a deluge has swept over 
'* every part of the globe, but probably the 
*' same deluge^.'' To maintain his own hypothe- 
sis, De Luc indulged himself in many salvos, 
evasions, and ingenuities. Thus, he affirmed, 
that the summits of the higher mountains, and 
of Ararat itself, were islands in the primitive 
sea, which continued to be fertile during all 
the period of devastation; in direct contra- 
diction to the declaration of the record, which 
expressly relates, that the summits of the 
highest mountains were fifteen cubits below the 
aqueous surface: making the history bend,in every 
particular, to a rule drawn from his own pre- 
conceived opinions. Nevertheless, the general 
discemmentand assertion of the great fact of the 
Deluge was the bright point in his geology. So 
long as his view was confined to the contempla- 



P. 153. • P. I55r 

T 



274 A COMPARATIVE ESTIMATE OF THE 

PART III. tion and exposition of that &LCt, his mind was 
csijip'iii collected and concentred*. When he quitted 
it, to put himself in search of the mode by 
which secondary causes i^voduced^rst formations, 
it became perplexed and bewildered * . So long 
as he confined himself to the defence of that 
$trong post, he evinced great skill, conduct, and 
resolution; but, when he once began to parky 
with the enemy, and suffered them to draw 
him out of his fort, he fell into their hands, and 
became convertible to their uses. They were 
able to neutralize all his objections to their chro- 
nology; by objecting to him his own, and 
showing him, that if he would not concede to 
them an anti-Mosdical chronology in the article 
of the deluge, he conceded it most liberally in 
the article of the creation; which would equally 
serve their purpose. Thus much it has been 
indispensably necessary to expose as a caution- 
ary distinction, and to insist upon, relative to 
this well-intentioned but dangerous instructor ; 
lest his success in the one argumaU, should 
oecome a snare to draw his readers into his 
own failure in the other. 

Many naturalists seem to have granted the 
Mosaical statement of the deluge, as by a sort of 
compromise ; that they migfit be free to contro- 



^ Lettm iur FHist, de la Tent. ' Lettra Giologiqua. 
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vert, or, at least, to twist and bend to their own part III. 
fancies, the Mosaical statement of the creation. Q^J^m 
They appear to have thought, that the con- 
cession of the former was a full discharge from 
the necessity of submitting their judgments to 
the authority of the latter; and that nothing but 
theological bigotry and intolerance, could im- 
pose such a restraint upon theh: speculations. 
But, sound philosophy, learning, and criticism, 
unite to restrict the naturalist, equally in his 
speculations on the creation as on the dduge; 
and to demand the assent of his reason, in both, 
to the precise statements of the Mosaical 
record. 
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CHAPTER IV. 

PART III. But, if this was truly the case ; if the earth 
, , which we noU) inhabit, is not that same " drs 

CHAP. IV. 

" land'' which was^r^/ brought out of the 
waters, after their incumbency for only two 
days; hnt, another, and a different earth, brought 
out of the waters after their incumbency for 
1666 years ; which new earth, during all that 
long period, constituted the sea-bed formed by 
that universal process of disruption and depres- 
sion which we traced and contemplated in the 
events of the third day of creation ; if this was 
truly the case, we shall reasonably look, and it 
will be our bounden duty diligently and indus- 
triously to search for, evidences testifying Uy so 
amazing a fact. And, in such research, we 
shall naturally. 

First, take a general view around us of the 
earth, as it lies exposed to our common obser- 
vation and experience ; and we shall inquire ; 
Whether it bears, univei^sally, any appearance of 
having been, at any period, subjected, for so long an 
interval of time as more than a millenary and a 
half of ages, to the presence and perpetual occu- 
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j^ancy of the sea ; and therefore, of having been, PART III. 
during all that tiine, the dwelling of the marine 
portion of the creation? And, if it should bear 
43uch appearance, we shall then further inquire ; 
Whether it offers any evidence, that the removal of 
those waters was effected no longer ago, than the 
period assigned by the record for its removal? We 
shall, reasonably insist upon these testimonies ; 
which must necessarily exist, ii Hie fact averreid 
in the record be reo//^ and historically true. 

. We commit this research altogether to the 
mineral geology ; and are content to abide by its 
decision. And, in truth, it thus reports: ** It 
/'is unnecessary to stop to prove that our con- 
" tinents have formed the bed of the sea; there is 
** no longer any division of opinion among 
.'* naturalists upon this point V — " In fact, 
** philosophers are only agreed in this one point ,^ 
/* that the sea has changed its icrf*."— *' In ex- 
(*' amining the mineral masses of the earth, 
** every thing concurs to indicate, that this our 
** habitation has undergone great changes and 
y great revolutions; the sea-shells, incrusted in 
'' the masses of mountains, present irrefutable 
y testimony to our eyes, that the sea anciently 
** subsisted Upon our present continents; and, 



« Db twc, Lett. Oiol. p. 301. 

• CuviER, Tk. ofiht Earth, S^3. p. 70. 
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PART III. " that animals inhabited those shells before the 
— " mineral masses, in which they are imbedded, 
" were farmed: it will bfe manifest to our eyes, 
** that those masses could not always have been 
^* soUd^.-^l&r ery thing also concurs to indicate, 
'' that the plains of the earth, such as tboK of 
" Alsace, Holland, Lombardy, &c, were not 
*' deposited by the present rivers, but in the 
" bosom, or bed, of a tranquil water; that 
** the actual order of the earth dates onfyfrom 
** the retreat of that water; and, that die date is 

** NOT VERT ANCIEWT*." 

** The lowest and most level parts of the 
" earth, when penetrated to a very great 
** depth, exhibit nothing but horizontal strUa, 
** composed of various substances, and con- 
'' taining, almost all of them, innumerable ma- 
" rine productions. Similar strata, with the 
'' same kind of productions, compose the hills, 
" even to a great hdght. Sometimes the shells 
^^ are so numerous as to constitute the enftite 
" body of the stratum. They are almost 
" every where in such a state of preservation, 
<< that even the smallest of them retain their 
'' most delicate parts, their sharpest edges, 
** and their finest and tenderest processes. 
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^* They are found in elevations far above the PART in. 

'* level of every yart of the ocean, and in places — 

*' to which the sea could not be conveyed by 

*' any existing cause. They are not only en- 

^' closed in loose sand, but often incrusted and 

" penetrated on all sides by the hardest stones. 

'* Every part of the earth, every hemisphere, 

** every continent, every island of any size, 

'^ exhibits the same phenomena. — They have, 

" therefore, once lived in the sea, and have been 

" deposited by it; the sea, consequently, must have 

" rested in the places where the deposit has taken 

*' place. — ^We are, therefore, forcibly led to 

" believe, not only that the sea has at one period 

** covered all our plains, but that it must have re^ 

" mained there for a long time, and in a state of 

" tranquillity; which circumstance was neces- 

" sary for the formation of deposits so exten- 

" Mve, so thick, in part so solid, and containing 

" exuviae so perfectly preserved. — Hence, it is 

" evident, that the basin, or reservoir containing 

*' the sea, has undergone some change, at least, 

" either in extent, or in situation, or in both. 

*' Such is the result of the very first search, and 

" of the most superficial examination * " 

Thus the mineral geology reports, in an- 
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PART III. swer to OMT^rst questions^ respecting ihefact, 
"^ of the sea having at some period occupied the 

OHAP. IV. O JT IT 

present continents, and the time of its departure 
from them ; and we find, that, although it has 
prosecuted the inquiry with considerable in- 
dustry and caution, and with no little jealousy 
of the Mosaic record, it is nevertheless con- 
strained, by the evidence of pfuenom^ia, to 
testify in confirmation of the conclusions which 
we deduced from the statements of that record, 
in these particulars. 

We shall, therefore, be anxious to inquire, 
in the next place ; Whether toe canjind monuments 
equally evident of the great primjbval convul- 
SI ON, tohich, according to our induction from the 
record, must have attended the formation of the bed 
or basin of the departed sea, now converted into this 
habitable earth ; in which convulsion, that bed or 
basin was violently deepened to receive the congre- 
gated waters, by means of a vast disruption and 
depression of the solid frame-work, and softer 
materials, of a part of the subaqueous globe? If 
that bed was really formed by a process so 
extensively destructive, and if we actually oc- 
cupy that bed, we must, in all necessity, find 
abundant monuments of that destruction. 

In this inquiry, the mineral geology, indeed, 
anticipates our question; by exclaiming : ** Are 
** not all those pointed pyramids, which detach 
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" themselves, as it were, from the bodies of the PART IIL 

" mountains, and shoot up into the air; all — 

" those bare needles^ which rise like pinnacles 

** from the Alps ; eloquent witnesses of the destmc^ 

" tion of the soils which once encompassed them, 

" and of which they formed a part ? — All the pro- 

" jecting points of rocks, which jut out of moun- 

** tainous masses, are of a similar character ; and 

** further prove the desti^uction of the surrounding 

** soils.'' — ** However strong a partisan lam of 

** crystallization, (exclaimed Saussure,) it seems 

*' to me impossible to believe, that such obelisks 

** were originally so formed by the hand of nature : 

" all the substance which they now want, has been 

*' broken off and swept away ; for we can discern 

** fiothing around them but other summits, whose 

** bases are equally rooted in the soil; and whose 

** sides, equally fractured, indicate immense ruins.'' 

** — ^The numerous blocks of rock which are 

** frequently found in certain soils, .especially 

** those of granite; and which are shown, 

*' by every indication, to be lying near the 

** places where they were first broken; is a 

'* manifest effect, and therefore proof, of the 

** depression of the soil. — The consideration of 

** insulated mountains, often offers to the geolo- 

'' gist many subjects for meditation upon the 

" revolutiofis which our globe has undergone, and 



282 A COMPARATIVE ESTIMATE OF-THE 



CHAP, IV. 



PART IIL ** upon the very considerable depression of its 
— " soiU\'' 

** Some geologists have thought, that the 
** intermediate, or transition class of soils, might 
" be suppressed; but I am very far from 
'* agreeing with them : the idea of Werner, in 
** establishing it, was very happy ; for, it leaves 
" in all their purity^ if I may so speak, the two 
" other classes, of crystalline and sedimentary 
*^ formations. It relates to an epocha, when the 
" iTio'^e^reofthose two kinds of formations began 
" to be produced ; and when a revobitvm took 
" place in nature, which, from the numerous 
** indications that we witness, is, perhaps, the 
" most violent of all those which occurred during 
" the formation of the mineral shell of the 
" globe^" 

Thus far, then, the mineral geology concurs 
to substantiate proofs also of that prinueval 
convulsion, that first " most violent revolution,'^ 
which we have deduced from the record. 

But, what agencies are there, which, by the 
latus of nature, i. e. the laws of the creation, have 
principal power to produce the effect oirutn, in 
the substance of the earth ? The most powerful 
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are, unquestionably, volcano and earthquake. PART IIL 
Let us then consider the nature and operation 

.. ^ ^ CHAP. IV. 

of these two agents^ 

" Earthquakes/' says the mineral geology, 
" are most frequent in the midst, or in the 
*' neighbourhood of, volcano^; so that there is 
'^ an intimate connea^ion between them, showing 
'* them to be, in all probability, effects of the 
** same cause; namely, subterraneous fiery agents. 
** The most common and best attested effects 
^' of earthquakes, are cracks or crevices wrought 
•* in the mineral strata, when they experience 
" a great concussion. — ^When the concussions 
*' are sufficiently violent to fracture the vaults 
" beneath, either primordial, or formed by the 
** conjunctions of the lavas, or to burst the 
" pillars by which they are sustained, those 
*' mountains and soils fall back into the gulf 
'* from which they had arisen. It was thus, 
*' that, in the earthquake at Jamaica, in 1692, 
** the ^ highest mountain of the island was 
** sws^Uowed up, and was replaced by a- lake : 
** that, in Iceland, a mountain of a considerable 
** height was buried in one night by an earth- 
'* quake, and its place occupied by a very 
** deep lake: that, upon the 11th of August, 
** 1772, the largest volcano of Java, the circuit 
. ** of whose base was upwards of twenty miles, 
** suddenly sunk, after a short and violent 
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PART III. "eruption, carrying down with it forty vil- 
— " lages, and two thousand inhabitants: that, 

CHAP IV 

s^^^^'^,^ '' in 1638, the volcano of the Peak, in the 
*/ Molucca islands, which was visible at sea at 
" a distance of thirty miles, and which com- 
*' monly served as a beacon or light-house, 
** totally disappeared in the middle of a violent 
•' eruption; and its place is filled by a lake at 
" the present day. We are indebted to M. de 
" Humboldt for the knowledge of many facts 
** of the same nature : we have seen the Car- 
** guairazoy in 1698, crumble away, and over- 
** whelm the neighbouring districts with its 
** mud. And ancient ^tradition relates, that 
** the volcano of the AUar de los CoUanes, in 
** Peru, the height of which, it is said, sur- 
" passed that of the Chimbora^o, sunk down 
** after eight years of continual eruption ; and 
" its inclining eminences only exhibit, at the 
** present day, traces of its destruction. In 
" the soils occupied by extinct volcanos, we 
** still perceive indications of sinkings or de- 
" pressions, particularly lakes, which are pre- 
'* sumed to be the ancient sites of craters or 
•* volcanic mountains : such are those of Laacb, 
'' near the abbey of the same name, a few 
" leagues from Andernach; such also is the 
'' little lake, perfectly circular, of Paven in 
*' Auvergne. And besides volcanic soils, we 
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" meet with many sorts of mountains, espe- PART IH. 
*' cially those which are of a calcareous chap"iv 
'* or gypseous nature, which contain great 
" caverns and cavities ; and it is very natural 
** to think, that the concussions of earthquakes ^ 
" when they are violent^ may occasion the rupture 
** and doumfal of the masses which are above 
** them:' 

But what is the immediate cause which gives 
action to these powerful agencies ? " We have 
** seen that the volcanos which are in activity ^ 
** are situated in islands, or on coasts not far 
'* fr(nn the sea. Those which we find in the 
** interior countries of the earth, are all extinct. 
** These observations naturally lead us to con- 
** elude ; that the vicinity of the sea is a con- 
" dition essential to the existence of volcanos: 
** they further lead us to think, that the water 
" of the sea J penetrating intg the volcanic cavities, 
^* is a cause of eruptions. — But how should 
** water penetrate into volcanic cavities? If 
** it penetrates in great quantity, (and it would 
** seem that it cannot be otherwise of the sea- 
** water,) would it not rather tend to extinguish 
** the volcanic fire, than to increase its action? 
*' This certainly is a question, the solution of 
*' which is difficult; but, though it may be 
'^ much complicated, its solution is not im- 
^' practicable. I shall not enter into any details 
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ClfAP.IV. 



PART in. '* upon this subject ; but I shall confine myself 
to the statement of the hiaum fact, that the 
presence of water, and in great quantity, is 
incontestable in volcanic phienomena^ We know 
'' the astonishing power of this fluid, when 
** reduced to vapour; but, our steam-engines can 
" hardly convey to us an idea pf the power 
" which it is capable of acquiring in caverns 
*' whose sides are several thousand yards in 
*' thickness, and which sustain the mountains of 
" ^tna and Chimborafo : heat may extend its 
** elasticity to a point of which it is d^cuU to 
" form any idea. Nor is water reduced to 
" vapour the only elastic fluid which exercises 
*' a power in volcanic ybci *." 

And what evidence do we discover, of Uie 
ancient action of volcanic power ? " In con- 
'' sidering the different volcanic soils, with 
** relation to their different epochas, we dis- 
** tiriguish, among the productions of extinct 
" volcanos, some which, speaking by geohgiaU 
'* comparison, are of a recent epocha; since they 
^' are of a date posterior to the excavation of 
'* valleys. But we discover oUiers of a much 
^* more ancient epocha, since they are anterior 
** to the formation of valleys ; these are lodged 
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" upon the summits, while the former rest PART in. 

" upon the low ground^'' — Those of the. most ^^~__, 

** ancient epocha, are almost entirely composed 

'* of basalt^. This substance was emitted from 

** the earth in the form of streams of matter in 

** a state of fusion, which ran and spread them- 

** selves upon a soil already existing. These 

'* flowing masses, sometimes of several leagues 

** in length, and of more than a league in 

** breadth, often assumed the form of layers, 

** or beds, one above the other. The basaltic 

" matter, in cooling, experienced condensation 

** or contraction; it separated ; and the crevices 

'* being perpendicular to its surface, as must 

" have been the case, divided it into prisms 

*' more or less regular. The most celebrated 

^^ assemblage of the columnar prisms of basalt, 

'* is that which is seen on the north coast of 

" Ireland,and which is known by the name of the 

*' Gianfs Causeway. — The volcanic soil which 

** forms the north of Ireland, constitutes also 

** the soil of the Hebrides ; in one of which 

'* islands, that of Staff a, is the celebrated grotto 

** of Fingalj the finest basaltic monument 

*' known, according to M. Faujas de St. 

" Font\" 

Powerful, however, as these tremendous 



' D'AuBuissoNy torn. ii. p. 516. 

» lb. p. 653. • lb. p. 570, 1. 
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PART III. agents are, some eminent geologists^ havfe 
undertaken to pronounce them unequal to the 
production of effects so vast as those which we 
are investigating. But then they have drawn 
their conclusion from the limited effects of 
the conical volcano^, now operative upon the 
globe. It is one thing, to compute the power 
of a volcano, and another thing, to compute 
the power of volcanic action; to compute the 
actual effects of an individu^il volcano, whose 
focus is limited to one point, and which from 
that point has effected perpendicularly a chaa* 
nel of discharge ; and to compute the possible 
effects of volcanic power, rendered general within 
the globe, and acting simultaneously against its 
solid crusts, without any regular vent to deter- 
mine its issue. No sound inference can be 
drawn from the former^ to limit the power of 
the latter; on the contrary, the former fur- 
nishes a datum, by which we are enabled to 
form a judgment of the multiplied power of 
the latter. The former, exhibits a particular 
(plication of the latter; but the latter, in 
its principle, is the proper subject of our 
inquiry. We may securely pronounce, that 
the potver, or principle of action, which we con- 
template in an eruption of ^tna or Vesuvius, is 



' €uviEE,§. 17. p. 53. D*AuBuis90N,i.p. 254— 267. 
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pbysicalfy capaUe ci being extended as lAuch ber FAIVT: lif. 
y<Mwi the efecis which; we witnesaia tbE3l:erup- ch^it. 
ticm, as die principle of itsetioii whichblasta a xock* 
or blows up a fortress, ill; e^i^tend^bej^ood.l^ 
action which we witness in the spoiiitiiigB of a 
gerie^ or a Brnnancandk. We <»idQt:there|qffe» 
philosopiiically^ :limit the general qlieatipn of 
volcanic aotion to the meajftucel •£ the action 
exercised in the particular case proposed. jLnd, 
of the insufficiency of the rule, we hkve experir 
mAitai evidence ; because,. we.ai;e utterly unable 
to form an estimate, by the action of any exist- 
ing volcano^ of the amazing prims^al operation 
which discharged, the Giants' Cameway^sA the 
Island of Staffa. ^ Those immense fusions, of 
basalt, demonstrate a remote period of volcaak 
effort m the interior of the earth, totally different 
in circumstance from the ordinary phflBnomena 
of conical volcanos ; and of which we hdve ho 
experience whatever, except in those effects. 
And, if we superadd to the indefinite extent qf 
voUMtic power, the, ordination and direction of 
its agency to a particmlar purpose, by its Divine 
Author; we shall at once perceive, that it wasim 
instrument, calculated by its laws to operate .to 
the fuliest extent of the effects which We here 
aeicribe to thenu 

The e^nent naturalists, who raised, this 
objection/ earned their conclusions much too 

u • '- 
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TAKt m. fiur. Th^ first object, was .to refiite tboBt 
specnlatots who would aseribe the formatiem €^ 
MMmbdns to volcanic actiooL This they have 
^AactuaUydoiie, by demonstrating the extent 
of vdcanie power in mineral fMrmationg. But, 
Htyef wished to make their argument tlemify 
sutnc; and extended it, beyond Hie virtue of its 
premises, to limit Ihe possible extent of that 
power in mmeral ruin; in this however they 
have totally &iied« 

We collect, therefore, from all that has 
been said, the following general &ct8 : 

1. That the fiu^e of this eardi exhilnto vast 
m<muments cS derangement and rmn ol its gene- 
raX frames-work; Hie parts of which, at first %uutei, 
heave, by some cause, been violently seveied, 
fractured, and scaitteied; and the surroundiag 
and subjacent s^hIs ruptured and depressed: 
2. -That the most powerful known agent of 
mineral ruin, is v^canic action: 3. That inoJcanic 
action is produced by the adtrnman of the jor 
water to the ^ubterrasjeoas fires . constituted in 
the interior of the globe : 4. That evidences 
of volcanic action previous to the f^rmatim 
ofmHeys; that is, previous to the depressions tfthe 
terrestrial surface^ still appear : 5. ThsXearthquake 
is intimately connected with vdcano, showing 
them to.be in all probability effects of the samt 
cause: 6. That the concussions of earthquakes 
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tiay occasion the rupture, and downfal of tbe PART III. 
superior masses into cavities beneath, jthem: . :^ 
7. That the eflfect to be produced, was the 
rupture and down&l of a vast portion ,of the 
surface of the solid globe ; sufficient to pro<- 
duce, for the universal waters, that space in depth, 
which they were to lose in length and breadth 
by being collected into one place: 8. That this 
was the end designed, and directed, by the same 
Power who established the laws of volcanic 
action. . 

If we now combine all these several parti- 
culars, we shall perceive ; that, since the admisr 
sion of water within the earth, at the comn^ncej- 
ment of a concussion tending to depress 
genially a considerable portion, of its surface, 
must have given violent and proportionably' 
extensive action to volcsmic energy, as a powterr 
fill accessary, if not as , a prmcipal agency ; 
since the vicinity of the sea appiears to be a 
condition essential to the action pf volcano, 
and since the sea, previous to the depression 
of that surface, was in eqiuil vicinity, nay, in 
immediate contMt with every point of. it, so that 
the admission of the water, at one and the 
same moment, beneath a considerable extent of 
it^ was able, by the new laws of volcanic action 
directed by their Author, to cause, at one and 
the same moment, an equally extensive dis* 
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.TAtit JUL ruption and eonsequeat .depreasiott of that 
' — -„ uuitMd y'^ and »flice^tre«ee mbnuments of jprinai* 
tUt dismptian^Jid: dowkfal in all tbo .primardia/ 
meiihtaim^^j^ d6pr&sion sni wb^euce iaiJL the 
nalb^r^i^ (Rsptaceffumt and dUarder in all the 
pri^iitiTeostrata/ and oivolcofdc, oi^kn, coeral 
m^^d^^riginijf'amkis reon; wcrmay r€fti$onr 
9iU^tm^tkc\nde, that v3€iMioid m our ^nOmcnU 
themMMmcnti 9/ that great, Tnm^yJii. convul* 
sioit,: tirAii* farmedihe iasin,Qf reservoir, 4jf. the 
primitive sea. 

Tlie chains of the highest moiutaias^ which 
resisted that eonimteion, remain in \bt positions 
where Aeir ^nbatance was frst formed; and 
eddiibit unpeiishing examples ottheit!^^ /w> 
motion. Whiletbe dis^hution and oufspjread* 
ing^«fihe depressed p^ into j^/Sm^. afl4 
f;irffeyv;.^tfae/tEituratidBr of the frspetured rocb 
in, e^eryt .dimension, of stone, pebble, abd 
Amtf^ '^ wbieh^ it is well known, iB only 
'.' m wnemlABi^ ot very mnute grains^ re* 
''' suiting from ihe^ destruction (^ tmdent rocks, 
'' chiefly of quartz, and sometimes constituting 
*' soils of immense extent, as the great desert 
'^ of Barbary\^' &c. ; and the enormous quan- 
tities of ^Elsarine organic matter, whieh are 
fouivi below the surface of the plains, and in 



^ D'AvButs^oir, lorn, il p. 465. 
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elevations far ab&vetl^. level o£ tbi&^pmwBl PART III. 
sea ; exhibit positive proofs, o/r^iE, sea knvfttg chap"it 
ocaqned/ar a long time this pgnrtion qf. the globe, 
which has been rendered the habitation ofnHmkini, 
by the'dtparture of thntsea. 

Thus far, then, the general result ofr.the re* 
stis&rchesof the mineralgeology^seemJstqceiQcide 
exactly Svitii the declarations . c^i the f ei»)t;d, 
respecting the piinxeeyal history of J^^^aftk^ and 
establishes, conformably to that tt^oix^^wo^great 
f^evolutions of its substance, subsequent to its &rt 
pejfect fohnsition: the FiRSiT» ofiterior teethe 
production of animal or vegetable matter; thfe se- 
cond, posterior to tlie production qf botl^^ATkt 
frsi producing, by Ihe violent actioya <tf me^a^ 
nical agencieis directed by ^tlie Supreme* WiU, 
a bed to receive the waters previously diffu«i^ 
over the whole sphei^ of the earth ; th^-iwewtf 
{M^duciiig, under the same direction^ and h^ 
a repetition of the itetme ope^tion^ ^.ne^ bed; 
into which the waters were transfused ftomihdr 
former bed: It moreover estaUishes lAie i^, 
of the sea having* occupi^ that former ^^d 
during the entire compass of time intervening 
between those two revolutions; and finaUjr^ <tf 
that fotmer bed biing now the earth on which 
we inhidnt. The causes eipployed in effecting 
ihefrst revolution, those which were in action 
during the succetding interval, and those which 
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PART III. operated in accomplishing the second revotu" 
CHAP^iv ^^^> comprehend all the causes of general rew- 
hUion of which the earth exhibits any phae- 
nomena. 

We can thus proceed, with full confidence, 
by the guidance of the record. We know, and 
are sure, that no revolution general to the 
globe, has taken place since the last of those two; 
we know also, that no general revolution can 
have preceded that which ^rrf interrupted and 
altered the primitive continuity of the solid 
surface of the globe, to open a basin for the 
primitive sea ; and we have no reason to 
imagine, that any general revolution occurred 
between the two. There have, therefore, been 
TWO, and only two, general revolutions in the 
substance and circumstanoes of this globe; so 
that all effects discoverable, or appearances 
discernible, which are truly attributable to 
general revolution^ must find their physical 
causes in one or other of those, or in the 
period of time intervening between them; and 
they are amply competent to supply every 
requisition of reason and philosophy, in the 
inquiry after those causes. By this historical 
guidance, we are able to reduce them to their 
true order in time ; and to determine their 
periods with" security, and with sufficient ac-t 
curacy. 
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CHAPTER V, 

But, if the researches of the mineral geology PART IIL 
have reaUy produced monumeiital evidences of — 

CHAP V 

these great facts ; and if it has so powerfuDy 
enforced the attestation of those evidences as 
to demonstrate the exact correspondence of 
the facts with the statements of the Mosaical 
geology ; why are not the two geologies, one 
and the same, at least in the second question, 
viz. : the revolutions which this earth has ex« 
perienced ? in what do they differ? 

They differ in this: that whereas the kriter 
geology alleges two, and onl^ two, general re- 
volutions of the globe, the former affirms, 
'' that the revolutions have been numerous^ ;" and, 
therefore, in explaining the phsenomena, it as- 
cribes them to various causes, entirely different 
from those to which, according to those two 
revolutions, they oug^t to be ascribed. Thus, 
the low levels, or plains, between chains of mouxi^ 
tains, it ascribes to the hand of time ; which, with 
the aid of atmospheric agents, has gradually and 



» CuviEE, Th. oftht Earth, S 5- ?• 34. 
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CHAP. V. 



PART III. imperceptibly eroded, and wasted away^, all the 
immense mass of matter which once filled up 
the void now existing^ between the level of the 
mountainous summits, and that of the low sur- 
face beneath ; leaving the mountains themselves 
untouched ; 

Std qua corpora decedant in Hmporc quoque^ 
. Invida preecluiit speciem Natura yidendi* : 

hut how, or when, this mighty waste took place, 
Invidioua Nature g;rants us not to trace: 

no reason however is assigned, why the moun- 
tains, which are composed of the same materials 
with the substance'ercMsfei/ and wasiedy chanced to 
be spared. So that ^imn? and the atmosphere must 
have been unceasingly and capriciously at work, 
durii^ a tapse of ages to .which the rraiotest 
date of the Mosaical cfardnology is, by com- 
parison, only as yesterday. 

But, upon what authority does it ground 
4his contradiction of the record? Is it upon 
s(me other record which (it can produce, and 
which it can isbow to be deserving of mare 
en^it than that of Mose3 ? for the question, 
it* entirely a question oi historu^ fitct. No ! 
k can produce no historical iertimonp wliatso- 



' D'AuBuissQH, i. p. 23L 



' LucjUETius> i. 321. 
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Brer; it grounds its contradiction, wholly and PART in. 
absolutely, upon the same mode of wgoxnent ^^gTITv 
and induction, by wh^ch, in tiie first part t^ i 
this. inquiry, it concluded the formation of tiiui 
earth. from an elduentary cA^mt; and, with the 
same philosophy .and logic with which it there 
contradicted Newton, it here contradicts Moses. 
Tbis tmdtiplicatioH of revobUiom, is no other 
than a muUipUcatum of causes ; a procedure, 
always suspicious in philosophy, because it 
always wears, primA facie, a character of de- 
ficiency, either oi judgment ^r inquiry. For, true 
philosophy abhors a multiplication of causes; 
and always seeks to reduce effects to the fewest 
causes that reason will permit. Its " ruk of 
** philosophizing'' is, to refer effects of the same 
kind to the same cause, ** quantum fieti potest-^* 
*' as much as it is possible^. ^ Whereas, the mi- 
neral geology, far from making the effort which 
this precept supposes, seeks for a new cause, 
that is, a new revolution, upon the occurrence 
of every new difficulty ; so that its multiplied 
causes are, in fact, not proofs that the effects 
required the causes, but merely, evidences that 
it could not reconcile the effects to its own con- 
ceptions, without supposing those causes. But, 
since causes imply facts, the supposition of the 

' See p. 44. 
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PART III* fonner, ia a supposition of the latter; so that mq^ 
chap" v^ posUUiaus facts become the basis of its science; 
and when it would ^Msiga datu to those /octe, 
it is manifest, that its ifidic4e system must be 
a compound o( \sujq)mtitiaus hUtary^ and n;ppt^- 
sititiaui chronology. Thus it is, that the miiieni 
geologists of Germany, as we are assured^ hare 
graTcly determined, upon the pretended au- 
thority of Werner's principles, that /wr differ- 
ent seas have successively, and at distant periods, 
covered the whole of this globe ^ : 

Nor le88> not more, hni pat four sea: 

Thus also it IS, that Cuvier affirms, that the 
** revolutions of the earth have been numerous T^ 
that '' it has frequenthf happened, that different 
** parts of our continent have risen from the 
** basin of the sea, and that they have been 
** again covered by the water*/* And such 
is the mode in which the mineral geology 
reasons in general^ upon the revolutionary pha- 
nomena of the earth. 



' ^^ Dans les ouvrages de g^bgnosie demi^tement paUi^ 
** en AUemagne, d'apr^s les prindpes de Wbrnsr, on le- 
'^ garde les diverses formations miamdes cpmme k prodnit 
'* de quatres grandes mers ^Kcce^Wreai^ — D'Avnuissov, i« 
p. 357. 

''§5. p. 36, 
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In the mickt of these aberrations, it is with no PART III. 
small pleasure that I find myself able to oppose — 
to such incautious and unphilosophical specu- 
lations, the high authority oi Werner hhnself. 
'' I shall observe (says his able and upright 
** disciple, M. D'Aubuisson), that Werner was 
** very cautious on the question of deluges and 
*' revobaions of nature ; he never declared him- 
*' self in a positive manner; probably, because 
*^ he had not .established a definitive opinion 
^' upon those matters ; but, perhaps also, his 
*' respect for the sacred writings made him 
** apprehend^ that the opinion he might express 
** would be misunderstood^.'' Here is ah example, 
deserving of the serious attention and close 
imitation of the mineral geology ; but, from 
which it so greatly deviates. We receive from 
the hands of the disciple, and with peculiar 
gratification contribute to record, this faithful 
testimony of his eminent master's inind. We 
reverence the geological teacher, who held his 
science under the control of that high para- 
mount authority; and we honour the disciple, 
who has rendered this justice to his memory. 
And we the more regret, that he did not so di- 
rect iiis general studies, as to enable himself to 
trace out, and to expose, the directcorrespondeme^ 



[ Tom. i. p. 369* 
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PART III. between the phcsnomena Which he ctn^tem- 
cHAp"v. P^*'®^' ^^d *^^* authority] and thus prevent 
the union of his name with a doctrine of 
**fcur successive seas,'- whach: so pbintediy con- 
tradicts those sacred writings which lie dulj 
respected. But, his attention . haying been 
principally and ardently demoted, to mmendegy, 
he had not provided himself ^th the otiier 
branches of knowledge^ which were indispen- 
s|ibly requisite for enabling him to ^tablisk 
that important correspondence. He has, how- 
ever, bequeathed to us a cautionm this fecorded 
sentiment ; which is of virtue liufficibnt'to eurh 
the precipitancy of physical conjecture, in every 
mind in which intellectual acuteness is not 
deserted by moral ingenuousness^ 
. By the sure guidance of the Sacred Kecdrd, 
we are able to reduce, to. their <n/ecAraiiidk|gr^ 
order, the various effects^ or phamomeha^ i^Hikdi 
the mineral geology arranges confusedly and 
anachrohically, through neglect of: the historicai 
rule; arbitrarily and fencifully creating /ocd 
and dates, by multiplying revolutions. For» let us 
examine what gei^fal phaenomena the earth pre* 
sents, which may hot be philosophically re- 
ferred ; either, to thefrstforma&m, or creation, 
of the general frame- work and mineral substance 
of the earth; or to the^r^< revolution, which form- 
ed the basin of the primitive sea; or, to the long 
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period which succeeded^ during which, that sea re- PART III, 
mainedi in its primitive ba3»in ; or, lastly^ to the — 
eeemtd and last revolution, in which the sea was 
transfused from that basin into a new bed, fonned 
by tlie depression of the primitive continents. T6 
the ^rst of these, are plainly to be referred thfe 
sensible characters, and MtersUieSi of all primitim 
rocks and *soils j to the second,, are to be referred 
the universal characters, of dislocation and sub^ 
version, of down&l and ruin, of disunion, fracf- 
ture, and dispersi<»^ in those rocks and soils ; 
of subsidences> ia valleys, plains, and lakes; 
of primitive volcanic eruption and fusion; all 
which, mark the^rst period of change from the 
first perfect condition of the mineral sphere. 
To the third, are as plainly to be refeiTed, the 
triturated character of all the fractured parts of 
those rocks, in their larger and smaller frag- 
ments; the moulding of the loose soils over 
their solid substrata, displaying the Evidence 
of watery action as plainly, as the surface of a 
stuccoed edifice displays evidence of the action 
of the artist's trowel; likewise, those many ex- 
tinct volcanos, whose vestiges are found on the 
lower levels of the earth, and in mediterraneous 
regions, remote from the sea; and which are 
thertfore extinct, because their former activity 
resulted from a communication with the waters, 
which have been removed from them. To 
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PART IIL this interval are also to he referred, the mere- 
dibly numerous accumulations of marine mb^ 
stances^ existing both ,in loose and in compact 
soils; and in levels far above the surfauseof 
the present ocean. To the fwrth 4md last of 
these periods are to be referred, with equal 
evidence, the excavation of valleys in secondary 
soils, leaving other parts undisturbed, of different 
altitudes; the aggeration of marine mineral 
masses; the exposure, exsiccation, andiadim- 
tion of those masses, now exhibiting secondary 
mountains^ hills, and rocks; also, various pecu- 
liarities of form and disposition, caused, from 
heal circumstances, by the mass of waters in the 
progress of their retreat ; and finally, the con- 
fused mixture of organic terrestrial fragprnents; 
animal and vegetable, previously constitutuo^ 
a part of the furniture of the perished earthy 
which are every where found in soils into 
which they were pirecipitated, while those 
scSIs formed the soft and yielding bottom of 
the retiring sea. 

We thus clesu-ly perceive the fallacy under 
which the composers of the first French Ency- 
clopedic reasoned, when they pronounced those 
phenomena to.be wholly irrelative to the cata- 
strophe of the universal deluge. '* It is a truth, 
" (said they,) now recognized by the most en- 
'' lightened naturalists, that the sea, in. the most 



/ 
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** remote times, occupied the greater part of tik PART IIL 
.** contineHts which we inhabit; it h^ to its resi*- "■ — ^ 

CHAP V 

^^ ^2eiice« that is owing the pn>digioi» quantity of < 
^^' shells^ of skdetons ^ fighes, and of otiier 
'' bodies, whidi we find in the mountains and 
** strata tff the earth, in places often very 
** distant from the bed which the sea actually 
^ occupies. In vain would any one attribute 
^* these phenomena to the Universal Deluge ; we 
** have shown, under the article * Fossils/ that 
'' that revolution, having been merely transient, 
** could not have produced all the efiects which 
*^ the greater part of naturalists have attributed 
** to it. . Whereas, in supposing the residence (^ 
** the sea upon our earth, nothing will be more 
*^ easy than to form to oneself a clear idea 
*/ of the formation of the strata (i, e, the se- 
M CQndary strata) of the earth ; and to conceive, 
*^ how so great a number of marine bodies are 
**^ found in a soil which the sea has abandoned \'* 
Those writers were little aware, that they were 
urging the very statement of the record; and 
that what they so authoritatively opposed, 
was, in fact, not the record itself, but the mis- 
interpretation of the record. 

, With the clear and satisfactory authority of 
this historical clue, to guide our reason in in- 



' Tom. X. art. Msa, p. 359. Ed.fol. 1765. 
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PAKT liL vestigating tiie various phsanomeitaof tbe eartb, 
-^ one would have ihoxjt^t thz,t adefuatd cmt^^ 
were assigned, and; in rich abundance, to 
account gcmralhf ^r: every phsendmencm that 
can occnpy the ittt^tion of geology; for» the 
minerai geology itself does not prosnine to 
account for every pariiculdr effect ; but is coa- 
strainid to refer ihiany of them to ^* causts 
** which are unknown,'- or, to " causes which 
'* have ceased to act.'' 

Yet, those causes are not sufficient to satisfy 
the miiieral geology, even where it is led to 
infer the very swie/tMir j^em^ff -in the history 
of the earth. For, thus it likewise states : 
•* The epocha, in which we perceive that so 
*' great a quantity of brescia, sand-stone, coal, 
" &c. were produced, differs so entirely from 
'' that which prece^d it, and firom that 
" which followed it, that one would be tempt- 
" ed to discern in it a real change, rather 
'' than a mere oscillation, in the course of na- 
*' ture. It proves to us, ^ time of destruction; 
*' it indicates a violent and almost sudden action, 
" between the tranquil fofvnation of primitive 
*^ rocks, and the formation, generalfy trMnqmt, af 
*' calcareous soils^S' We here perceive a re- 
markable approximation, by the acuteness of 



* D'AuBUiwoN, i. p. 361. 
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observation done, to the true order of events as PART ni. 
they are reported in the record. The able ob- — 
server perceives, L 2i primitive period, in which 
primitive rocks yrere tranquilly/brwierf; 2. a period 
of violent and sudden destruction; 3. a long inter- 
val, in which the calcareous formations were more 
or less tr^xiqm\\Y deposited in the s^a; And, 4. he 
has elsewhere noted the retreat of that sea^. 
Here, then, are all the true periods^ which the 
Mosaical record enables us to arrange in their 
propeir order, and to assign to their proper 
dates. But, through neglect of that guide, 
imagination interferes; and the periodic, thus 
correctly stated, are afterwards multiplied by 
the insertion of conjectural revolutions, iiK order 
to account for the variety of effects, which 
those four periods, in fact, alone produced. 

Let us, therefore, proceed to examine^ with 
some attention, the reasons which have prompt- 
ed tliose conjectural imertions; and to investi- 
gate, in their detail, the principal phenomena, 
which have seduced the mineral geology to 
require more revolutions, than it can be sup- 
plied with from the Mosaical. 

]But, first of all, it must consent to renounce, 
and for ever to relinquish, all those revolutions, 
which it had invented merely to contrive Wxe first 
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PART III. formation, or primitive composition, of the mineral 
— syst^ti' of the.e»th, by the chmical modes of 

CHAP V 

dissolution, precipitation, and crystallization, 
in an elementary Chaos; such process being 
absolutely denied, disclaimed, and derided, 
by true phUosopky, and fiatly contradicted ia 
history, by adequate witness of the J^t, as 
has been folly shown in the two preceding 
parts of this disquisition. Our inquiry con- 
cerning revolutions, must be exclusiyely limited 
to such phaenomena as bear uneqnirocal cha- 
racters of mechanical action, or, if of chemical, 
of such as has been exercised in the decompo- 
sition of first-formed or created substances, ca 
in their recomposition ; it cannot extend to any 
thing but that, in which alteration or red 
revolution, of parts or place, is distinctly and 
incontestably manifested. 
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CHAPTER VI. 

T^^fir^t gyeat dificulty^ which tt^ mmjend PART III. 
geology ha^s created for itself, ocpiirs in that ^^j^ ^^^ 
am^ng and principal phaenemenon,; the rt^ 
main9 of /a^imalst of all species and climates^ 
which: ar^ dis<?pyered in exhausttesa quan« 
titles ill ^e interior pf the earth; so that the 
ejnivia of ammal §qpecie9 now subsisting only 
witkifl the tmrid jsene, and those of species 
which no longer esist at ail, are found con- 
fusedly huddled together in the soils of the 
most northerly latitudes. *\ In examining th^ 
'^ minora] masses in, the interior^of ^ei«th, 
'' says the mineral geolc^, the o^seryef ^ is 
<< astomshed at the prodigals quantity of th^ 
'^ fin^^pftentg of amnmls m^ veg^kks y^bicfa it 
** coBtaiBS. He will reepllect the ifr^^f ia 
'' which OTg«tia brings are distributed up<m 
** the smfaee qflte |pk>be; «>me, em only liv» 
<« in ibe facriiom of the $oa^ otfaerin^ infiy^wfOet^ 
*' some, ajreonly to be found within ther^rrMf^nirtf, 
** while there are others, which would perish 
'* the moment they should be removed from the 
" yn^itf zone ; in a word, each species appears as 
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PART III. " if it were fixed to an element, or climate, pro- 
— - ^^ per and peculiar to it. Whereas, in the strata 

CHAP VL 

'' of the earth, every thing is dislocated; the 
^ remains of animals which can exist only in 
'' the depths of the ocean, are found kneaded 
'' into rocks which form the summits of motm- 
*' tains; the bones of those which can live only 
** ill the torrid zone, are found buried in the 
^' frozen soil of the polar regions. Almost every 
'* where he will find relics of animals and 
'* vegetables, different firom those which now 
'* exist. Every thing will indicate to him, 
^' that the place of his habi^tion has under- 
** gone great changes and great revolutions^ r 

The mineral geology, contemplating these 
reUcs, and reflecting upon the places in which 
they are found, immediately demands a revoU- 
iion different and distinct from either of those 
intknated by Moses, in order to account for 
their presence in the places where they now he. 
But why does it need that other revolution? 
solely, because it reasons thus upon the evi- 
'dence before it: These exuvuse of equatorial 
*animals, are found in northern latitudes ; there- 
fore, their ancient owners must have died in 
those latitudes ; therefore, they nmst have lived 
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in those latitudes^. And yet,' they could not part IIL 
have lived m those latitudes, unless a revolution — 

CHAP VL 

has taken place, either in the nature of the 
species, or in the clinuUes of the earth. But, no 
such revolution is shown in the Mosaical record, 
or can accord with its recital, therefore, other 
revolutions, in one or other of these, must be 
assumed, to supply the chasm in the Mosaical 
record. 

Thus it reasons ; in perversion of all logic, 
and in exclusion of the true explication of the 
phaenomenon. For, unless there is no siich thing 
as change of place, and unless the exuviie of all 
the game <^onsumed in London, are proof that thQ 
grouse and hares died there, and therefore that 
they lived there; the mere presence of the fossil 
CiTuvidB, is no evidence whatever that the ani-^ 
mals owning them died where they are found ; 
consequently, it is no evidence whatever that 
Ihey lived where they are found: and, if that is 
the case, all the rest of the argument, which 
was devised only to account for their living there, 
vanishes at once into air. 

The first, simple idea, which the phaenome- 
non in question raises in a plain understanding, 
untinctured with system, is an idea of disorder 
and confusion, not one of order; and it would 
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BART III. therefore /r^< isk, how came- all those varieties 
chap" nh ^^ disparities of animals to ^e^JundU^ .iog^tiwr 
thfere? not, how catne they al^ tor tive kOd & 
there? For, theirl>eiDg jumbled togethertbere, is 
an unque&fionable fact; but their living and dymg 
there/ is a very questiembk one. And since vre 
know, fhat an entiri earth perished, and that its 
whale furmiure of animal ami vegetable's, (^ 
every climate, perished also in the sea which ab- 
sorbed that esurth; it is certainly much more 
i^easonable to assume, in the first instance, that 
the vast aeeiimuiations of animal firaigments, 
which tae found toingled together indiscrimi- 
nately in all parts of the present earth, were 
jpart of the ancient JUrmture of immd &fe, 
pertaining to the earth which was destroyed. 
For we know, that such animals e:dsted ; tbat 
they were indiscriminately d6stroyed ; and that 
ihey v^ere absorbed indiscriminately into the 
mass of waters by which their destruetion was 
effected. If, then, it was physically possible, that 
they should have been transported by tlM»e 
waters from the sur&ce of the former earth 
into the bed of the former sea, and if that bed 
is now become our habitable earth, it was 
highly probable that we should discover sadi 
remnants of them as have not entirely mould- 
ered away ; wad it will be much more philoso- 
phical to resort to that possible tm^ than to 
violate by our conjecturei the laws establiahcdi 
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^ther for the i^ature of'aodttals or for the pabt iiL 
climates of tl»e globe* Now we shall find, that ^^J^^ 
the second revolution of the record comprehends 
4uch a cause, and therefore, the proper C€tme to 
which we ought to ascribe the pheenomenon; 
and it will then be unphilosophkal, to seek for 
any other cause in order to explain it. , 

But, observes a respectable writer, ** in this 
** hypothesis, the dncknt continents must have 
** existed in those tracts now covered by the 
** Atlantic and Paci/ic oceans ; if so, Ida not see, 
** how elephants couM have been brought into 
** Siberia, or a rhinoceros be found in it. For, 
** Siberia being then the bottom of some ocean, 
** the sea nmst have moved from it, to cover the 
** sinking coAtinents, instead of moving towards it, 
" to strew over it their spoils \"— *' There seems no 
*' reason, observes another respectable writer, 
** whjf the current should have taken a northern, 
" rather than a southern direction *." 

These are indeed intelligible and tangible ob- 
jections, ^nd which place the question upona dis* 
tinct, philosophical ground ; they therefore claim 
a full and minute consideration* The question 
then is ; by what known law could the sea, in 
moving from its bed, carry backward, and deposit 
within its bed, the spoils that it absorbed from the 
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PART in. continents which it had moved forward to submerge? 
— and, if there exists any such known law ; why 
should the current have tMken a northern dir e dim f 
I have endeavoured to put the questk>n as 
pointedly, and as forcibly, as I am able. 

This question, though not o^ difficult sohUioH 
in itself, will not be of easy apprekemUm, unless 
we will expand our thoughts to the full measure 
and magnitude of the subject ; and unless we 
will combine .within them, the agents acting 
generally over the entire sur&ce of the gl(^^. 
But, if we will only do this, we shall find the 
solution both simple, and obvious to our appre- 
hension; for, the actions to be explained, are 
the necessary consequences of the^iict admitted 
in the objection. 

We have perceived, by rational inductira. 
that, in this vast revolution, the transf^ of the 
piass of waters could not have been mme£att 
or instantaneous; but, that it must have been 
conducted with much gradation and ccdculable 
succession, proceeding through several months, 
and proportionate to gradual and successive 
subsidences of the primitive earth ^ That gra- 
duality, left the aqueous surface subject to 
the ordinary operations of winds and currents. 
The limits, or coasts, which circumscribed the 
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sea, gradually receded in those subsidences ; part IIL 
but, its violence, continually discharged against — 
succee^ng Umits, was followed by the same com^ 
mon eflB^, of reaction and recesthn of its waters, 
which universally attends it. Though the first 
" bars and gates'' which resisted its fury were 
thrown bade, yet they were succeeded by 
others, against which, for a time, it '' rc^ed and 
swelied'' in vain, and which prescribed its 
bound, until another subsidence permitted it 
another measured progress : which process con- 
tmued, until at length the whole became sub- 
merged. But, whatever was the actual barrier 
against which its waves at any time broke, 
those waves, after breaking against that barrier, 
receded, and yielded their place to the waves 
which immediately followed, in unintermitting 
succession ; and they thus formed retiring cur- 
rents, retrograding as thejkuv advanced. 

This natural and necessary operation, will 
be best illustrated by considering the manner 
in which the sea actually operates, upon a coast 
against which it is continually discharging its 
waves, " Whilst we see the general pheeno- 
^' nuena of the flow and ebb of the sea modi6ed 
'* by particular circumstances, we also reeog- 
*' nize, (says De la Lande,) an important and 
** general effect of the same phanomena : that is, 
^^ the common motion of the sea from east to 
^* west; which forms a very sensible current 
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PART ni. '^ betwMii Africa and America* Itis^i&nied, 
— '* that there is always an higher ^ktmtiamd ^ 
'^ waters iipon the eofteTv^ coast of America^tioin 
' upon the weHern coiBt. Both of.tiiese aie 
*^ a consequence of the tides ; for, the ofuemu 
^* spheroid^ carried towards the west by the 
*^ diurnal motion of the earth, is 4rtopped by, 
'^ and accumulated against, the eastern coett oi 
** America; from whence it can only ntmn 
** partially, and very slowly, by an opposite 
'' current, which probably takes fribceiin the 
'^ bottom of the sea; while the watxr of tkt 
^* surface returns to wash the western cmstt sf 
" Africa and Europe by the natural weight sftiie 
^ waters, which recoil after having struck the 
*' coasts of America. It is the same in the Swith 
'' Sea ; its waters, stopped by the contan^it of 
^ Asia, fill back naturally to the coasts of 
" Chili, Peru, and Mexico \" 

Without inquiring here, whether that great 
equatorial current is caused by the diurnal wiUim 
of the earth, according to De la Lande, cmt rath^, 
by the trade winds, according to the explanation 
of La Place; the fact is undeniable, tJuU the 
body cf the sea, at the efuator, constaMfy moves 
towards the eastern coasts of Asia, and ef America; 
smd that it returns to the western coasts of America, 
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m thejirst case, md to ikme of Emrope, and BARTiHI; 
of Africa, in the second. ^.TT*-* 

This is the great law- of equilibrium ; wfaieir 
governs the motion of the sea, antecedently to 
the cooperating or counteracting agencies of 
winds and tides. The great Atlantic flood, 
which j?ati;^ to the eastward; and of which a part 
is received into the Bay of Biscay, and teing 
stopped by the west eoast of France, and con- 
fined by the north coast of Spain, escapes to 
the north-westward, and pursues its course 
partly into St. Georges Channel, and partly 
along the western side of Ireland, ** continually 
^' casting up articles of various kinds, known 
*^ to have come from the southward and south* 
*• east, in Galway Bay*;" is no other than the 
refiuj^ of the oceanic waters cast by the great 
equatorial current on the eastern coasts of Ame-^ 
rica ; which current, perpetually propelling its 
northern branch, along the coast of Brasil, into 
the gulf of Mexico, and occasioning the repk" 
tion of that gulf, obliges it to seek a discharge 
for part of its mass of waters through the 
straits of Bahama, thus producing the Gulf- 
stream; while the general mass falls back to the 
eastward, by the common law of equilibrium. 



■ RcKKELL*t Observations on a Current W. of ScU/tf, 
p. 67. Note. 
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PAlfr nL By ttiis law, easily apprehended, it is evi- 
dent ; that as the waves of the sea, which strike 
ah opposing coast, are constantly following each 
other, the preceding waves, which can advance 
no further, must always effect for themselves 
a retreat, in proportion as the succeeding waves 
attain the coast. And thus, a general reflux is 
the necessary and inevitable consequence of th6 
sea^s progress, ' against a limit disappointing 
that progress, and repelling the action of its 
waters. 

Let us then suppose, that the eastern coast 
of America were to yield to the sea by succes* 
sive subsidences of its land, yet leaving after 
each subsidence a new resisting coast, suffi- 
cient to repel the waves ; the reflux must still 
be the same as if the continent remained 
entire, and the retiring current must equally 
make its way back to the coasts of Africa and 
Europe. Let us further suppose, that, in the 
progress of those subsidences, half the continent 
of South America were to be successively sub- 
merged; and that half its surface of vegetation, 
together with the millions of its animal inhabit- 
ants, were to be received and floated off by 
the waters. It is manifest, that a considerable 
portion of this accumulated ruin would con- 
tinue' to float, for a considerable time, and be 
carried, by the back current, in a direction 
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towards the coasts of Africa and Europe; and, PARS IIL 
although at first taken up by an advancir^ sea, — 
would be transported to different distances, 
and there be deposited, by the sanie sea retiring. 
It is thus manifest; that the waters, which 
would be the^r^^ to enter a bed whose mouth 
should be unobstructed, would, if an obstruction 
of temporary duration were opposed, be com- . 
pelled to retire into the rear of their mass, and so 
be the last to enter that bed. As then the sea, 
which moves westward from Africa and Europe, is 
compelled, by the reaction of the American coast, 
to move eastward, towards the same regions again, 
and so in repeated successions ; by which returns 
it is capable of transporting, and has actually 
transported, floating bodies to the shores of Eu- 
rope ; we easily perceive, " how the sea, receiv- 
'* ing an extraordinary impulse which should 
'* cause it to move from its northern bed, in 
'' Siberia, to cover continents gradually sink* 
^* ing in the southern ocean, might nevertheless 
** move towards that bed, and strew over it the 
** spoils which those continents had successively 
** delivered over to the action of its waters/' 

Let us now follow this operation, with 
some minute detail, in its application to the 
waters of the deluge. 

By the inundation of the earth, from the 
incess^t cataracts of rain and the consequent 
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CMAV. Tt 



BAWr in. <^^^^ ^ *h® rivers during forty days, tht 
whole of its superior surface, or moveable sdils^ 
would have become drenched, snperskttitated 
with moisture, and kibsened froiad'tbeir imme^ 
diate base; and they would thus hav^ been 
rendered capable' of being taken up in dissoliF- 
tioii by the wafers of the sea, on the firsft iaihrte 
of that' base, and hare been fitted for -pttci- 
pitation on whatever new surface they might 
afterwards be deposited. Dnt, with the sifiipCT- 
ficies thus disunited and separated from its 
base^ and by the ^lure of that base, the entire 
iiKvestitcnre of vegetation, all its plants aiid 
faerfoB, all its woods anid forests, together with 
the whole anknal creation, would have become 
sEnccessively a prey to the waters, and woiM 
have been carried off, and floated away^ by the 
r^tw. But, they would not hav^ beei^ mme- 
diatefy submerged in the places where they were 
first seized, in consequence of the gtadna/ pro- 
cedure of the operation; they would have 
fixated for a longer or a shorter time, and wwdd 
have been driven by winds and cnrrenfs hi 
vast accumulated masses, and in various direc- 
tions. How far they could have been transported 
before they sunk, and how distantfy they might 
have sunk from the places of th«ir first capture, 
are questions which must depend, 1. upon 
the ItDgth of' time bodies can float withiMt 
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sudung^/ifriifvb again OBitBt greitdy depeiid upon PAHOr IH. 
tkeir bxift:^ and liie textore of iUeir snbstanoe — 

_ , 1^1 f OHAP« Vi« 

and mtognments; and 2. on tbe poM^er of 
tides» eurrents/ and winds^ for waftmg and pio^ 
polling floating bodies. We know, that some 
bodies^ impervions to water, hare boated from 
the West Indies to the coast of Europe ; these 
were brought ^o an eastern land by the very sea 
which had moved to the westward, and it was 
the return of that great western Jlood, tba*i 
in seeking its equilibnum, brought them to out 
8h<Mfiesk 

Let us then suppose, (what must have been 
the case,) all the woods and forests of the former 
earth, of every latitude, uprooted, etitangled to^ 
gether, and floating upon tbe bosom^of tbe oeean ; 
lei us further suppose,, all tfae races of animals, oi 
all climates, crowded coafusedlyrin dose contact 
and in numberless masses, impbcatedi in those 
floating forests, and buoyant vfovLtiie 6eeroftthe 
wa;ters ; and let us suppose all tfa»e^ while 
buoyant^ to be^ operated .upon, by the impnkory 
powers of rdirii9gf^ciifT09fr,!/M^ It is 

impossible to deny^ that suelLimmenseTsngoined 
masses^ ptfisenttng in their cohesion vast tai^DRs 
to the winds and retreating watem, wwiid be 
drir^ befofB them to yery gieat distances^ fae^ 
fore all would be submerged. If the continents 
from which they came, were south of the sea-bed^ 
ahd if the sea JUiwed to the southward, they 
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PART UL would then be transported in a northerly direc- 
CHAP^ VI. *^ * J^* ^ *^^ waters of the equatorial current, 
which fall against a western land, retrograde to 
an eastern sea. In the antediluvian sphere, the 
space now almost entirely possessed by that 
great central current, must have been in a great 
part occupied by the former equatorial continents. 
The subsidences of the external borders, or ad- 
vanced lines, of those continents^ would not 
have prevented the advancing waters fix>m being 
repelled by the new lines successively opposing 
themselves to its fury ; and, the general move- 
ment of the FLOW being towards the EiiUAXOR*, 
and consequently, the general direction of the re- 
flux being towards the poles, the latter wouid^ 
in this our hemisphere, have conveyed what- 
ever its surface might sustain, in a northern 
direction; so long as there remained any por- 
tion of those equatorial continents to disappoint 
and repel the progress of the waters, And 
thus, the spoils successively gathered from those 
continents, would have been transported to, 
and driven over, the northern parts of the pri- 
mitive sea; would have been sunk upon differ^it 
parts of its bed ; and would ultimately have be- 
come buried in its soils. And, if a great moral 
end was capable of being effected by the opera^ 
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tion ; a faet, which the present argument PART III. 
renders wholly indisputable ; the direction of 

. ^ , . , CHAP. VI. 

those amazing monuments, to their acttial sta- 
tions^ by the instrumentality of the natural 
agent, was in every respect consistent with 
the intelligence and the power of Him, 
who afterwards " caused a mnd to pass 
" over the earth, that the waters might be 
'* assuaged ^" Upon what calculation Mr. 
Greenough affirms, that those bodies must 
have moved over an extent of thirty-six thou- 
sand miles, from the Indian to the Frozen 
Ocean*, I am at a loss to understand. . For, 
the whole circumference of the globe is not 
quite twenty-Jive thousand miles; and, if we 
suppose the former continents to have existed 
in the Atlantic, or Pacific Ocean, we need only 
deduct from that circumference the distance 
from the equator to the pole, as an extreme 
average measure; which will be only ^fourth 
part of that extent, or 'about six thousand two 
hundred miles. Over this extent they would 
have moved in direct lines, northward, and 
without finding any lands to obstruct their 
progress. 

A vessel, which sailed from Halifax, in 
Nova Scotia, on the morning of the 12th of 
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PART III. last December,. 1821, came to an anchor at 
— Spithead on the morning of Christmas day*; 
having traversed a space of three thcma^ 
miles, in thirteen days. Had it not been for 
an interruption oi forty-eight hours, occasioned 
by foul winds encountered in the passage, the 
course would have been run in eleven days. 
As the wind blew almost a continued hurri- 
cane, very little sail Was carried. The average 
of progress, was therefore two humired and 
seventy-three miles in the twenty-four hawrs. 
On one day, the vessel actually tan ninety- 
six leagues, or two hundred and eighty-^ight 
miles. Now, the distance from the equator 
to Tobolsk, in Siberia, is four thousand miles; 
so that with the same velocity, uninterrupted, 
a floating mass might have been propelled frwn 
the former to the latter parallel mfifleen days. 
The mouth of the river Lena, is in the paralld 
nine kufidred miles north of Tobolsk; or, four 
days further, with the same velocity of pro- 
gress. 

As we have thus found a law, by which an 
advancing sea may float and convey bodied into 
the rear of its waters ; and as we can there- 
fore now '' see, how elephants could have been 
*' brought into Siberia,'' and '' why the current 
'' should have taken a northern direction ;" let 
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US next consider, the natural consequence of VJLRT III. 
such transport to the bodies, when brought, "~ 
and ftt length deposited upon its bottom. 

That bottom, consisting of the loose or fcac- 
tured materials of the parts which had been 
depressed to form the bed, and whkh, during 
16§6 years, had been subjected to ^e mecha- 
nical and chemical action of the superincum- 
bei^t sea, was in most parts penetrated deeply 
by its water, and fonned a yidding paste or 
mud. Many bodies would be buried in that 
mud, by their own weight, or by die weight and 
ordinary action of the waters rolling over them. 
Others, would become profoundly immersed, 
by the peculiar power of the sea in the latter 
stages of its retreat, when the violent action 
of its surface would have been more strongly 
communicated to its bottom, in consequence of 
the increased and increasing shallowness of its 
depth ; with diversity of circumstances, arising 
from various and unassignable local causes. 
To form a judgment of the amazing force of 
the sea while in violent action, and (^ its 
tendency and power to bury laige bodies 
deeply in its bottom, we have a very applicable 
example in the Bore, or extraordinary high tide, 
experienced at die moutli of the Amazcm, and 
other rivers of the east coast of America; of 
which potent agency, Condamine has given the 
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PART IIL fdUowing account from his own experience on 

CHAR VL *^^ ®P^*- 

" Between Macapa iand the North Cape, 
^^ in the place where the great canal of the 
'' Amazon river is most co&fii^ by the is- 
'^ lands, the tides presait a singular pbas- 
'^ nomenom During the three days nearest 
'^ the full and neW moons (the times of the 
** high tides), the sea, instead of employing 
^* nearly sir hours to rise, attains its highest 
*^' eleration in the space of one or two minutes. 
** It may be supposed, that this is not eflG^ted 
*^ very quietly : one heai^, at the distance 
** of one or tWo leagues, a terrific noise whidi 
** announces the Pororoca (Barre, or Bore); 
*^ such is the name which the Indians of the 
** district give to this terrible tide. In pio- 
'' portion as it advances, the noise increases, 
** and presently one beholds a promontory of 
** water firom twelve to fifteen feet in height; 
'/ then a second, then a third, and often a 
^* fourth ; which follow close upon each other, 
** and which occupy the whole breadth of the 
** canal. This surge advances with a prodigioos 
'* rapidity, breaking down, and shavmg ckan 
'* aUHiy, every thing that .oppof;es it. I have, 
" in some places, seen m extoisive tract of 
** soil carried away by the Pororoca, trees 
'* of very large dimensions uprooted, aod 
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" devEdtations of every descriptioD. WhereYer PART IIL 
^' it passes, the coast is laid as smooth as if it — 
*' had been intentionally and carefully swept \'' cwap^ >> 

Of the astonishing power of this, aqueom 
agent to imbed large bodies, I hold the fol* 
lowing instance from an eye-&witness : ** At 
'' the mouth of a river in Nova Scptia, ^ 
" schooner of thirty-two tons, laden with live- 
'^ stock, was lying with her side to the tide 
^* at the influx of tl^ Bare; which was then 
** about ten feet in perpendicular height. No 
^* sooner had this mass of water reached the 
** vessel, than that great body was instantly 
" turned over and over, like a common barrel, 
** and presently disappeared. After the tide had 
'* ebbed, the schooner was so totally absorbed 
** into the sand and ouze, that the taffd, or 
" upper rail of the deck, was alone visible." 

Thus, then, we find in the establiahed 
order of things, physical powers capable^ I. 
of transporting the bodies of elephants, rhino- 
ceroses, &c., from the torrid zone to the nortii 
of Europe; and, 2. of tm^e^i^^ them at all the 
various depths in which they are now foui\d, 
in England or in Siberia : and this, without re- 
quiring any change, either in the natures of the 
species, or in ihe climates of the earth. The 
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PART III. certain knowledge, that an entire ammat cretOion 
— was otice overwhelmed and destroyed by an ad-^ 

CHAPi VI 

vancing ocean, which, by its r^uj', was able to 
transport, in a contrary direction, individuals of 
that creation of every climate, indiscriminately 
mingled together ; accounts satisfactorily to the 
reason, for the discovery of the cor^iised frag- 
ments of animals, of all climates^ in the strata 
of our earth ; and evinces the incongruity of the 
assumption, that Uiose animals must necessarily 
have dkd where their esuvia are found ; and 
therefore, the further incongruity, of specu- 
lating how they could all have lived there ! 

But Cuvier, imder the bias of his own in^ 
genious but fallacious theory, denies the &ct 
of the transport of those bodies, on the following 
argument; which does not appear eminent, 
either for the con-ectness of its logic, or for its 
consistency. 

** Those bones, he says, are almost every 
*' where found in beds neariy similar; namely, 
*^ of moveable soil, as sand or marl, and not 
** very far beneath the sur&ce. We have no 
'^ authentic account, that they are ever covered 
** by regular layers of stone, containing sea- 
^ shells ; as if the sea had continued long upon 
** them, in a settled and tranquil state. The 
" catastrophe which sunk them, was therefore 
*f a great but transient inundation of the sea. 
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" The bones, are neither rolled and triturated, part III. 
*' nor united in entire skeletons, but dispersed, """^ 
" and partly broken; they have therefore not 
** been brought by an inundation from a dis- 
'* tanc€^ but were found by it on the places 
" where it covered them ; as must have been 
" the case, if the animals to which they per- 
^' tained had inhabited those places, and had died 
** in them. Before this catastrophe, therefore, 
*' those animals lived in the climates where their 
*' bon^s are now dug up ; the northern parts of 
*' the globe, therefore, once nourished animals of 
** the species (if the elephant, hippopotamus, &c. ^'* 
Let us examine these several positions, and 
the conclusions. 1. " They have not been tri- 
'* turated, therefore they have not been trans- 
*' ported,'' But, if the animals had been trans- 
ported by water, and had been deposited and 
immersed in a deep bed of sand, or other soft 
and conservative substance, they would have 
remained there incased, and would have been 
protected against trituration; this character, is 
therefore no proof whatever against transport. 
2. '' They have not been collected together in 
*' entire skeletons, but are scattered and broken ; 
** therefore they have not been transported'' 



* CvYizK^s Gcol, Disc, Jamesok, p. 258. D'Aubuissou, 
tom.ii. p. 513. 
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PART III. Wherever those animals died, they must have 
^tsTT^,, died with their entire skeletons; and if parts 

dlAP, VI. 

..^•s^^.^ only of those skeletons are found, the other 
parts must have mouldered away. But, would 
there have been any difference in this respect, 
Mrhether they had died where they are found, 
or whether their bodies had been transported 
thither, and there deposited ? This statement, is 
much too equivocal and systematic, to yield the 
' extensive conclusion which Cuvier wishes to 
establish by it. In the case of the American 
mastodon exhibited in London a few years ago, 
most parts of the skeleton were found lying in the 
same place ; but the other parts had mouldered 
and perished. At Tonna, in Thuringia, the entire 
skeleton of an elephant was found, at a depth of 
fifty feet; whilst near the small town of 
Canstadt, in the kingdom of Wirtemberg, m 
immense quantity of the bones of elephants, 
rhinoceroses, hyenas, &c. were discovered iying 
mixedly and confusedly together ^ The rhi- 
noceros found in the banks of the Vilhoui, and 
the elephant discovered near the mouth of the 
Lena, which Cuvier particularly notices, had 
their entire skeletons*. The latter had, more- 
over, all its flesh and hide, being preserved by 
the polar ice into which it was incorporated. The 
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mere circumstance, that only parts of skeletons part III. 
are occasionally found, can prove nothing, one — 

- CHAP VI 

way or the Other, with respect to /rtfiMpor/. But," 
let us consider the difference of the two explica- 
tions, with relation to the ulterior inferences 
which they require. Both suppose a preterna- 
tural actum of the sea. But, in the case of trans'- 
port, nothing need be altered in the established 
constitution of the globe ; whereas, in the other 
case, we must proceed to speculate further, how 
animals of the torrid zone could live in a northern 
latitude; and we must invent an hypothesis, and 
assume a revolution, in order to assign a cause. 
The simplicity of the former solution, is there- 
fore philosophical evidence of its truth. 

But it has happened, that the circumstances 
opposition of these animal evuvia are very dif- 
ferent. Some are separately and deeply buried 
in sandy, calcareous, or argillaceous soils; 
while others are found in multitudinous ;Q[iasses 
in caverns, as in Germany and Hungary \ The 
mineral geology must therefore have different 
revolutions, to account for this diversity of posi- 
tions. But, let us recollect; that when the 
countless numbers of the bnite creation, which 
were transported by the waters, were finally 
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PART III. deposited, they would have found differaU 
— bottoms. The bodies which were lodged upoa 

CHAP VI, , 

beds of sand^ clay^ or other loose soils, would 
sink within them, and become encompassed by 
them; while those which fell upon a rocky 
bottom, in which were cavities and cavems, 
would not be imbedded, but would be gradually 
rolled, propelled, or drawn into those cavities, 
by the action of the water, continually entering 
and returning ; for» the returning water would 
not have equal power upon the bodies with the 
entering water, which moved with the weight 
of the whole mass. So that where the scnl was 
not sufficiently soft to receive them, they would 
be driven forward, and finally urged into the 
inmost recesses of the cavems; where they 
would afterwards be found, in confused, mul- 
titudinous, and exposed masses, with ail the 
circumstances which they now exhibit And 
because they would have been fixedly lodged 
before their skeletons were stripped of their 
integuments, and because the sea presently 
abandoned them, no appearance of trituration 
would be discoverable in their bones ; which is 
a pheenomenon that much embarrasses the 
mineral geology. This diversity of position^ 
would be the necessary consequence of one 
and the same revolutiorty in different localities. It 
is therefore quite unnecessary to resort, with 
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CHAP. VL 



De Luc, to tux> different revolutions ; or to PART III, 

embrace his whimsical conclusion, that *' these 

" ancient caverns were— coTwwe des cimetihres 

" pour les animaux — a sort of hurying-place in 

** ancient islands for sick animals, which retired 

** thither to die ; and which, he says, can alone 

" account for the prodigious quantity of their 

** bones, heaped together, and incrusted with 

** stalactites K'' 

Thus, then, every thing concurs to testify ; 
that the bodies of equatorial animals, found in 
"northern soils, were transported thither by the 
great agent which we have ascertained; and 
thus we perceive, that the phaenomenon of their 
presence in those soils, is amply accounted for by 
the second revolution reported in the Mosaic re- 
cord. 



' Lcttrcs GSologiques, p. 219. 
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CHAPTER VIL 

PART III. There is a phaenomenon^ intimately connected 
CH^Tvii.^^ the preceding, which will demand our 
very particular consideration. 

The Mosaical record asserts, that the cata- 
strophe which caused the universal destruction 
of the brute creation, caused likewise that ,of 
the whole human race; one family abme ex- 
cepted. But, if the human creation perished 
at the same time with the brute, we naturally 
expect to find human exuvUe, as well as bruU 
exuviae; whereas, •* it is very remarkable, oh- 
•* serves the mineral geology, that in all the 
" extensive moveable soils in which we find 
^* the bones of these large quadrupeds, and 
" in which we find also bones perfectly 
*' similar to those of our horses, oxen, 
*' dogs, &c. no human bones are ever found. — 
** And yet, these bones are as durable as those 
" of the brute species, if placed in simitar cir- 
•' cumstances. Every thing, therefore, induces 
'' us to believe, that the human race did not 
'' exist at the period when those fossil bones 
" were buried, and in the countries where they 
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<' are found, although they may have existed PART III. 

** elsewhere. , The establishment of man in ^„7r",„ 

*^ these regions f that is, in a great part of Europe, 

** Asia, and America, must necessarily have 

'^ h^tn posterior, not only to the revolution which 

'^ imbedded those bones, but also, to that which 

*:^ exposed the soils enclosing them : which re- 

*^ vohuions, are the last that our globe has sus- 

** tained.— In examining, attentively, all that 

'^ has passed on the surface of the earth since 

" it was rendered dry for the last time ; we see 

'' clearly, that this last revolution, and conse- 

'^ quc^ntly the establishment of the actual so- 

" cieties of nations, cannot be very ancient. This 

" is one of the results the best proved, and the 

" least expected, of sound geology ; a result the 

'* more valuable, as it connects, by an uninter- 

'^ riipted chain, natural history and civil his- 

" toryK'\ 

This is, indeed, an important remark of the 
mineral geology ; but there is yet a step or two 
for it to take, before it can become ** sound 
** geology J*' We find, here many valuable con- 
cessions to the Mosaical geology; viz. ''that 
*^ mankind did not inhabit our present continents, 
'' until qfter the revolution which imbedded 
'* that confused multitude of bones within their 
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PART III. *' sails :— that they never occupied the regums 

"in which those bones are found, prwr to tiie 
■CHAP, vn. 

' '^ revolution vbich buried them: — that the 

** human race may have existed elsewhere: — 
" that the revolution which exposed the soils 
^ containing those bones, is the last which our 
" globe has sustained : — and, that this last revo- 
^ lution, and consequently the establishment of 
'^ the actual societies of nations in Europe, Asia, 
** and America, cannot be very ancient.'' 

These are, indeed, remarkable concessions ; 
but we find them associated with the con- 
stant error, of multiplying revolutions without 
any reason; which must necessarily £sdsify both 
history and chronology. This able writer 
assumes, gratuitously, that the revolution which 
erposed the soils containing the fossil exuvia^ 
was different from, and posterity to, that which 
imbedded them ; and different again from that, 
which gave origin to the actual societies of nations; 
consequently, that all the three took place in 
different periods of time. Whereas, we must 
-perceive, by the record, that all were effects 
of one and the same revolution; and where one 
<:quse accounts simply, and with hig^ proba- 
bility, for two or more effects, it is improbable 
to reason that they should be the effects of 
different causes. The mineral geology, how- 
ever, does not draw any inference, from the 
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absence of human exume, against the Mosaical PART IIL 
declaration, that both man an4 beast perished „~^r., 

^ CHAP. VIL 

in the same revolution ; because it perceives, 
that ** the place which man then inhabited may 
** have sunk into the abyss, and that the banes 
'* of that destroyed race may yet remain buried 
** under the bottom of some actual seas: all, 
" except a small number of individuals, who 
** were destined to continue the species*." The 
justness of this inference, I shall endeavour to 
render manifest. 

If we carry back our thoughts to that great 
period, and if we contemplate it in all its parti- 
culars, it will be evident ; that there must have 
been an extreme diflference in the condition of 
the two orders of beings, brute and human^ 
under the circumstances of that tremendous 
catastrophe. The brute creation^ devoid of 
reflection and forethought, in any new and 
strange circumstance of nature which excites 
in them the sense of alarm, are prompted by 
their instinct merely to seek each other, and 
to congregate together; where they await, in 
trepidation, the unknown evil against which 
their natures are unprovided with any means 
of preservation. These, therefore, surprised by 
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PART ni. the sudden subsidences of land on the spotg 
chap" VII. ^^^r® *^^y chanced to be assembled, would 
have been taken off by the inundation in its suc- 
cessive progresses, would have been launched 
upon the surface of its vtraters, and have been 
carried away by the reflux. Whereas, the 
human papulation, endowed widi observatioii 
and reflection, and strongly actuated by the 
passions of fear and hope, would have watch- 
fully and anxiously retreated from the waters 
gradually advancing towards them on all sides; 
and would have drawn themselves more and 
more towards the centre of the circumference 
continually diminishing. Until, at length, as- 
sembled in a multitudinous mass in the nar- 
rowed central interior, they would not have been 
washed into the waters and carried away by 
any reflux; because they would have been 
absorbed into the vortex created by the cmjfiux 
of the two seas meeting from the opposite 
hemispheres, on the subsidence of the last 
intervening land; and would thus have been 
immediately carried downward with violence, 
into the profiindity of the new sea. 

If we contemplate the event in its detail, 
without any bias of prepossession, we must be 
sensible, that such would have been the most 
probable course of things. And if we add to 
this natural consideration, the moral reflection ; 
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that this catastrophe was designed to Act with PART ifli 
particular efficacy upon the moral feeiings of ch^p^vll 
the condemned race; we shall find reason to '^ 
beliei^, that while it wai^ a matter of indif^ 
ferenoe how speedily the brute creation en-; 
eountared their destructk)n, it was essentials 
the dispensation diat the molral sijtfferings of 
the hwrnm, in the prospect of destruction, 
should be protracted and extended until it 
had worked its destined effcK^t. Nox is .this» 
reflection in any way afiected by )the divine 
deckiraticm, that the hardened rac^ were wholly, 
without concern '' untU the day when ^pah 
*' ejikred into the ark, and thejhod came an n 
*' destroyed them all;'' because, the Greet 
scholar will know, that the last and, x«», in this, 
passage, is equivalent in import to the pronoun^ 
which : ** until the flood came, which destroyed 
" them all." It was npt, therefore, the de- 
structim, that came suddenly upon them, 
but, the proof of the reaUty and certainty of 
the destruction; the denunciation of which- 
they had sUghted and derided ; by the entrance* 
of Noah into the ark, and by the actii^ com^- 
mencement of that disorder in the ^ments- 
which was to produce it. The hman popula- 
tion, would therefore not have been suddenly 
entrapped in the early stages of the inundation, 
like the unintelligent part of the creation ; but 
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MIlT fit would bavB probng^ed thdr own imsenhie 
"T- diir&tioii, by their endeavours to escape from 
ibec^AMHtr^fbe. For, the gradual progress of 
the wafaM ^fm^iHd: have allowed measorts of 
tune for rfeaMniiig and ^ting, according to the 
dnmmManees wMc^ they witnessed, and the 
^langem winch dtareatened them. And thns it 
would h^peil, in one and the same re^raintian; 
that, while tb^^ brute creatkm was successtv^y 
carried away by the reiux from the fiiEst cob^ 
mencement of the flood, and transported aad 
deposited in Ite distant regions where we now 
And tibeir remains *iA great abondan<», the 
humian p&pulatian would be sndd^y and siranl- 
tanedusly immersed in the centre of the mem 
sea, as the last term of their destmeticm; 
where their exuviae must remain for ever, un- 
investigable by man. 

We cannot, therefore, by any means, concede 
the point which an ingenious follower of Cuvier- 
would confidently convert into an axiom z 
^* hence,"' says he, '^ it may be consid^ped as an 
** axiom, that f»aii, whose bones are not food 
^' intermixed (with those of ^her animals), did 
** md co^exist in time and pldce^ ;' because we 
plainly see, that their separation in deaths is 



' PAi7. Trmuact. vol. civ. p. 1 10. Letter from C. Kcmig^ 
Esq. to Sir Joseph Banks. 



p^eotly rdconcilable with their ^iHmrtflfice pART III.* 
m Ay^/bdth in time bxhA 'place.' And certqEinly, cHi^viL 
ft i» a great evidenoe of the* dmsistencyijof ^ 
iSie^ mofdl ^fMt of th6 geology of &e> r^oovd? 
^at, whfle^ii Knmt piroportion of the: imfer racer 
'Wert Mattered ovor Ae suvfttce ^hkh waa..t6 
ooMtitete the MW earth, tiiei mornl raee^ which: 
had ^tovekei the revolution, : should iutre 
periidied in> the iame locdlitf widt the andetA 
eiOPth, on whidl their immorality hadiratified 

- ' Hie ' human ^^sfefM discovered in a ctdcat* 
tetea rock forming a patt 6f the'coast of the 
irtand of Gnadatoupe V and which iflc^to be 
seen in the British Museum, does not Ornish 
aofllcient ^n to autborize any inference bearing 
Hpon the present qnestion. 

We now perceive, how perfebtly the secure 
and simple thread of the Mosaic history enables 
us to arrange, and to adjust in iktkf due order oi 
time and succession, the conclusions which the 
mineral geology has been led to dedude, in part 
correctly, but in general confusedly, from the 
phenomena. We find, L '^ That mankind did 
" not inhabit the continents of Europe, Asia, 
^ and America, until after the revolution which 



' Pkil. Trws. Tol. ciT. p. 107. 



340 A COWPARATIVfe ftmMATE OF TOE 

PARt III. ^' imbedded aiiimai cruvia in tlieir soils," ie- 
- — cause^ tiiat revolution gave the first sensible ex- 

CHAP. vii. jgj^j^^^ t^ Uigge continents: that is, 2. " That 
*' they did not inhalnt the regions in which 
'< dioi^enit;!^ are found/' fecaiMe»tiiose regions 
tfien formed the bacon of the primitive sea: 
3* ** That they existed ekewhere,'' biscause^ they, 
existed upon an earth which Was submerged by 
that revolution: - 4. '^ That human bones aie 
^^ not found in the bed of the oMckttt mi," 
because, the human race perished in the bed 
of the new sea: 6. we are able to dttesv 
mine, That '' die last revoltOim of the miBemi 
'' geology, itom which is to be dated the 
'' estabHslmient of the societies of the present 
'^ race of mankind, and which cannot he tery 
** ancient ;"* is the identical revolution in whi<A 
God executed his menace of destro3ring all 
the former race of mankind, excepting only 
those individuals who should become the pron 
genitors of a new race : and we thus perceive, 
6. That tiiese results of physical inoeO^iOim^ 
not only ** connect, by an uninteirupted chaiii, 
** natural history and civil history;'' but, when 
duly rectified by the rule of the Mosaical re- 
cord, that they moreover connect both these 
with Sacred History. 
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CHAPTER VUI. 

But, there, is still a pheenomenon, connected PART III. 

with those which we have examined, for the — 

CHAP urm. 
explanation of which the mineral geology 

requires mere revolution ; wd that is, the dis- 
coTery of the ejnivue of flnimals p^ho^ species no 
bf^er ejeist. . This {^is^nomepon appears to the 
mineral geology, to, be incapable of a rejason^- 
able reference tQ the rciyolution report^ by 
Moses. 

This is indeed » phaBnomenon well cal- 
culated to perplex ft science which neglects 
Newton's inculcation, of combining i79ora& with 
physics, and subjecting th^ latter to, tb^ former ; 
and whidi excludes all inquiry into the mode 
ofthejirst formation of the animal and vegetable 
structures, confining its speculation to one in- 
animate member of the creation, and to chemical 
.and mechanical agencies. There is qo mere phy- 
sical prineipk, that will serve to explain this 
phenomenon ; nor can it be expounded, unless 
by reference to the principle which explains 
the mode of the first animal formations, namely. 
Creative Power. 
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PART III. But, tke Mosatcal geology, which is founded 
— upon that principle, and which therein accords 
* with the philosophy of Newton, guides us to a 
solution of this mysterious problem. The lok 
author of the last great revolutiou of the globe» 
was its Creator^ who also caused its^nr great 
revolution ; and, evidences of that identity were 
of great mor/il concerament. When Gad made 
known to Noalh the animal species wi^h Qe 
designed to ptefi^rv^^ ^' tin ke^ seed alive fpm the 
earth ;- it is manifest, &Ali the testhsmf yrbkh 
we are here cbiisidering^, that^He wwpkased to 
except sofne ftoni that pf*iservdiiM\ WeknsMr, 
thsLt the formidsiblg ^rmi,ih^carnivarms^de^ 
phanty to Mrhi^h^ ^dlencd hak giVen the name of 
Mastodon, and others, to which the names cf 
Pakeothirinm, &c, Mve b^en aligned, have ml 
been p&p\stuatiM, but were ordained 'to /i«mi 
altogethif^: He Who platmdd k&d regulated the 
creation of ^ the eartliruij^^onably phoned 



' See after, Cbap. xiii. 

' CuYtEE h^ described this animal as kerbivaromy boi 
this description appears to be altogether arbitrary and theore- 
tical. We can judge of its nature, only by its remaim; wai^ 
as the most striking character of tfaos^ remalM k ftkiad wtfae 
enormous grinimg teetk; itsenAling thoae of ;ca|f#m>rofis w^ 
mala, whereas thos^ of .th^ el|^ant, knowa tp be herbiroroQS^ 
are very differently formed, it is di€Bcult not to entertain a 
strong persuasion, that the difference of those organs, evinces 
a difference in the nature of ihefood of the two spedes. 
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and regolctted also itf.ftfknf^^^i aqd the PARX UL 
e^rtincthn of certam animal $pecies, which ex- jn_ 

CBJnP.'TII]* 

ifted jHrior to that last revQiuticm, is proved^ by 
their cruvue, to haye been apart of His plan in 
the renovation. 

It is wisely remarked, in a passage cited 
from Camper by a writer whom I have lately 
quoted; <' that it was oot c<Kitrary to the 
^' DiTtne Wisdom to ordain the cessation of 
'^ animal species, when they had entirely ful- 
** filled the purpose for which they had been 
'^ created, although that purpose is unknown to 
'' ija:SkgMfifUi<e Divme non rep^gnare kgern, 
'^ qua rt$ iUa$ vd ammaUa ilia desinere jubeat, 
*^ simulac scopo primario, nobis incognito, satis- 
** fecenmt penitmK'' That those species existed 
then, is manifest ; but there is no evidence 
whatever, that they have existed since. What 
more probable physical, C9xu^ can be assigned 
fw the estiffctioH of their races, than thia urn- 
versal revolution? . What more probajde moral 
cause, than the will and design of their Creator, 
the sole Author^and Manager of the revolution ? 
To our preserved progenitors, who were eye- 
witnesses c^ all its details, the extinction of 
those several species, must have been a sub- 
ject of devout contemplation ; not of that Qci^ 



^ PUi. Trmu. toL civ. p. 108, 
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9MT nii specnlatiQg sentiment, wkicli their fiosal re- 
jeHAp^ut ^^^^ ^^w produce in the cabinets of mere 
* physical curiosity. Moral argument, can akme 
leach this question; mere physical reasoniBg 
can no more attain to it, than the- rule of jmpfe 
addition can resolve a problem in trigonometry. 

. By ascending to the ^rst moral and phymad 
cause of Newton, we obtain a direct and intd- 
ligible solution of the question ; but, with the 
utmost labour of search among the secondary 
causes of the mineral geology, we can never ob- 
tain it ; we only encounter the same perplexity, 
resulting from the same imperfection of analysis, 
•that we witnessed in our inquiry coQcening 
jftrst formations. From th^tjirst cause ^ode 
it has happened, or can have happened ; that 
*^ races have become extinct ^ and have Ufi m 
^^ memorial of themselves, exCq^t some smaU 
^' fragrhents, which the naturalist (magmu 
** Apollo }) can scarcely recognize ^." The evi- 
dence, of extinct species and oi changes m the 
forms of organized beings, demonstrates, to 
rational thought, the intervention of the same 
intelligent power who gave origin smd primitive 
order to the general system ; and eidubits^ for 
the apprehen^on of the intellect, as it were, the 
&gH'Manual of the Creator. 



' OuviER, s 6. p. 38, 
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A difficulty^ wbioh some of these extinct PART til. 
«pecies occasion to this geology, axises from die cHAPviit 
circumstanoe of tlieir not being found in the samt 
places^ or~-<Ae same strata, with those animals 
whose i^cies have been preserved. Hence, it 
concludes, that they cannot have co-eaistedy 
but must have perished in different revolutions. 
Assuj!ning the fact alleged to be univeiisally 
confirmed, which is not the case; yet, tlie 
resort to different revolutions, is as unreasonable 
in this case as in > all the preceding. For, 
suppose that the paUeotheria and elephants did 
not inhabit the same regions of the submerged 
.continents, as the camehpard and the kanguroo 
do not inhabit the same regions in the present 
continents, and that they were therefore not 
congregated in the same places, which is 
not only possible, but highly probable; and 
suppose that their races perished in Af- 
ferent subsidences of land, and at Afferent 
periods of the inundation, which is equally 
probable; then, they would not have been 
carried off by the same currents, at the same 
times, and in the same directions ; and then, they 
would not have been deposited in the same 
places. Or, if the one was deposited before 
the other, with an interval of time sufficient 
to allow the continually agitated bottom of the 
sea to cast up and accumulate vast masses 
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PAST IIL of its moveable aoite^ above it, before the other 
chafTviu ^''^^ brought and deposited; then, tdtboogi 
tiiey had eo^xiBted, yet the one would becofw 
imbedded in d^ef»er atmt& than the o^r; and 
titm^-the .hypothesis g( dtffitrofit rewJutimi u 
not reqmredv Qorsustidned, by the phseiuMBiena. 
It is not^ therefor^ by endeayjouriog to def- 
duoe gc^gkal theories from fmsU 9semmn$, that 
the eminent natutaliaV ^o has devoted so 
much ingenuity a^d 2eal to the exanmiatio» 
of them^ will serve the cause of true knonh 
le^e ; it is, by applying his timtmical and 
zoob^al skill and experiexice to* discmniiate 
between the extinct and the preserved spe c ies^ 
and thus, to bring us aequtdnted mth tha$c 
animal races, whichihe Author ofcreatkm tkos^f^ 
fit to exclude from His renovated earth. 
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CHAPTER IX. 

Again, the mineral geology demands more revo- PART III. 

lutions, to enable itself to unriddle a phaenome- „7r",^ 

non which is presented to it in penetrating the 

different strataof the globe, ** If," it says, "we 

^ examine with greater care these remains of 

'* organized bodies, we shall discover in the 

'* midst even of the most ancient secondary 

*' strata, other strata that are crowded with 

'* animal or vegetable productions which belong 

•' to land and fresh water; and amongst the 

^' most recent strata, that is, the strata which 

*' are nearest to the sur£sice, there are some of 

^' them in which land animals are buried under 

*' heaps of marine productions. Thus, the various 

*' catastrophes of our planet have not only 

" caused the different parts of our continent to 

*' rise by degrees from the basin of the sea, but 

*' it A^w also frequently happened, that lands 

^' which had been laid dry have been again 

^* covered by the water, in consequence either 

" of these lands Sinking down below the level of 

*' the sea, or of the sea being raised above the 

" level of the lands. The particular portions 
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PART ni. '' of the earth also, which the sea has aban- 
doned by its last retreat, had been laid dry 
once before, and had at that time produced 
quadrupeds, birds, plants, and all kinds of tcr- 
^* restruU productim^; i% had, then, been imm- 
" dated by the sea, which has since retired fivm 
" it, and left it to be occupied by its own 
f* proper inhabitants. The changes which have 
'' taken place in the productions of the shelly 
" strata have not, therefore, been entirely 
''. owing to a gradual and general retreat of the 
f* waters, but to successive irruptions and re- 
" treats; the final result o/ which, however, has 
** been an universal d^ession of the level ^ 
r th€sea\'' 

We here plainly perceive the consequeiu^ 
of navigating an unknown ocean without card and 
compass. Had the ingenious geologist piloted 
his course by the Mosaical card, he would have 
pursued a direct and simple track, conducting 
hiox to the haven which he sought ; but, having 
left his card behind him, he troverses and coun- 
ter-traverses the same ocean in all directions; 
sees the same head-lands over and over agaiA; 
and imagines that he is making a steady pro- 
gress, and that all those head-lands follow e^ 
other in regular order of succession. Because 



^ CuyiEfi, § 5. p. 36. 
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animal and vegetable relics are found buried in PART IIL 
the midst of soils which are too confidently pro- ^^TT^^ 
nounced the most ancient secondary strata, and be- 
cause landamnuUs are found buried f^ndScr heaps of 
nunine productions t Cuvier at once assumes, that 
the various positions of these relics constitute evi- 
dences of as many different terrestrial surfaces, 
successively overwhelmed in the ordeor in which 
they present themselves ; and diat they there- 
fore, indicate, so many different revolutions. And 
this might be inferred, with some plausibflity, 
if there were no such thing in the world as 
mixture and confusion, and if all substances 
existed, necessarily and always, in a state of 
unchangeable order and regularity. But, if that 
is not the case, the ground of the arjgoment at 
once disappears. 

It is surprising that it should not have oc- 
curred to this able naturalist, before he con- 
cluded, that every stratum m which animal exuvi^ 
are found, must have been once a permanent upper 
surface of the globe, on which the amnals dwelt 
and were nourished; to examine, whether those 
strata reveal any characters betokening such sur- 
faces, which characters could not have been 
totally obliterated. But, no such characters per- 
tain to the soils in which the fossil exuvue. of 
terrestrial animals are found ; on the contrary, 
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/ KLBX JlL tiiese Ikiin die heart c^a mete mmeraL nnnB^ 
""^ the same abore^ below» lind oiv every ode i fike 
astone dmutt into a huhp of &ick morter^ er 



iocloeedi^ithin ooatiags of a more flmd. 
then^tiiere esjx be no reason rkr sopprah^Ae 
«frato in which tibey lie to have once *' fro- 
dtuxd quadrupeds, birds, plants, &c.;" and oon- 
aequently, ncme for: supposing, diat Aey were 
ttere '^ inundattd Jy itke sea, tokkk has mnct 
'* retired from it.'' 

Biit/as the characters of the ptenomena ui 
question plainly betcdteti a condttkm oC 4&- 
wder BBd' confusion, we oan enaily eacpbdn it 
from the data of the Mosaicai gec^ogy. We 
have seen; that innumerable land asdnuds^ per- 
taining to the snbmei^d continents, were trans* 
ported and precipitated indiscrimiiH^y into 
the sandy, or slimy, bottom of . ^ 4>riinttive 
sea, and w»e gunk deeply within iL IfGW> 
if a coioecan be found that might, in tbe same 
revtdution, oove^ the bed in which ^ose land 
animals were thus inclosed, with afresh mass 
containing tMrnne Tiroductions, tl^ whole dif« 
ficulty will be removed* And need we seek 
far to find sndi a cause, when we reflect 
upon the powerful agency which was in un^- 
ceasmg operation during the whole of that tur- 
bulent and destructive crisis? Can we &il to 
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perceive, tliat after ttfhrtitriai smbstanMfl^-liad PART DL 
been- successively- traasported; at different mo- — 

CBAF. IX* 

ments, from dififereiit paits of the subBiding 
continents, and kad been depodted^ violemt IumL 
particular agitations of the restless sea^withiii 
its basin, especially in the kitter stages o€ its 
draining, might have dislodged/ ploughed up; 
and put in motion, enormous masses ^of its loose 
soik, and have driven them, loaded i^nth marine 
substances; uptm the beds into which Ihe ler- 
re^fm/ animals had been previously sunk? 
Repeated instances of simSar confosion ittay» 
and nmt, hare occurred in the depths of the 
ocean, during that disorderiy ajtid tumtdtuous 
crisis; producing various alternations, diversMed 
by local circumstances, and redudiUe't^^ no 
rule of regularity and order. And tiiese, being 
eventually exposed to the observaticm ^maen 
by the removal of tiie waters, must-befeund 
to retain all the characters of disorder and 
confusion which accompanied their forma^ 
tion. To trace, in their detail^ dtt Uid wek 
of the particular local effects produced, and 
to assign them severally to their ^respeotiM 
immediate causes, is a task beyond the ability 
of man, whether he adopts the Mosmcal or the 
Mineral scheme of geology ; and we may 
therefore refer those effects, generally, and with 
far better title than the latter geology, to — " des 
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PARTIII. " causes qui noM sant incatmues^'-ceusesuihich 
'' are unknown to us'[ And thus, the one, laH 
revolution of the Mosaioal record, will be found 
amply sufficient to account generally for the 
whole oi this particular class of phaenomena; 
from which the mineral geology would inier^ 
f* various catastrophes of our planet,'' and " sue- 
^* cessive irruptions and retreats of the sea.** 

The fresh^UHiter shells alleged to be found 
in some of these accumulations, are inade- 
quate to sustain the objections which the 
mineral geology would ground upon them; 

1. because, in the subsidence of the ancient 
continents, the contents of all the river-beds 
must have become absorbed by the sea, and 
it is impossible to fix a limit to the trans- 
port of such light and buoyant articles, in 
so turbulent and active a state of the ocean : 

2. because a very just and pertinent doubt is 
raised by Mr- Greenough ; — Whether the dis- 
tinction hetweetkfresh'water shells and sea siielU 
is so certainly and securely ascertained, as to 
allow of a conclusive argument founded upon 
that distinction? 

Another plea for requi|ring a concession oi 
more revolutions and more time than are supplied 



' D'AuBuisBOWy t. i. p. 271. 
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pb^eoomeiipn afl^med to have. been lately 4isr ^ 

covered in Norway ^ o^ely, a gramtcfo^cmzr .; 

tion resting upon a ba^e.c^f^Ac// T(r>?Mtfftwe — 

calcaire €oqiUllief\ Now^p, (ar^es the ii^ineraji 

geology,), ^elt iim^one is^, unquestippably ^ 

secondaty formatior^; yeth^eis g^mpd/(frm^ 

upon it, and thereforei posjterior to ^t in datqr; 

because, jUiat whiqh supports, m^st .al^^ays 

be mofQi ancient than ,^bat w|iifl^,,jl^, sup- 

portecl . Here then is . a, proof, of, .the ,fictt/^l 

crystallization.of, a, rpcewf graqitefJlwhifi^ »vi)rtfl- 

ally confirms the :docti3«ei qfiJn^ cfry;;^)^afjip|!i 

of primitive granite in,^ f^aotic'Jhli^ku iBptJi 

requked the time, necftssary for the ^Qpeneition 

of. thw productifld ; svod \ ^y wift therefpjje 

concur -tor .prdve, a : peripd , irrec<])ncd}ab)e wil^ 

the Mosaii(i;cbtonology» , :: i^ .; ; ^ <; 

: To ;tflis^ argument, «ifliieiicedrw|wftlyi*?rft 

is by;a di^jrotion to thQ J^tlfnitn gecrfoigyi liX^ 

oppose a xiuestion fiddr^^^ /by tliei s^pae^.g^o- 

logy^ jto «i :argutnent, u![^ed\ with k^\M\ ap?tl 

in sdppctet of thft &^^^^^ w X\k^ J^^Oornqn : 

" EstteBerUA fmt pontiff f^M^U^ien r^^^ ce 

**^ qii^eUei esjt ea i^^refipcl Ott pouiyqit en 

" dw6tr" This cautiopaiy. .qw»tioaMmay 



.' D'Av:BV»ftO¥, ii. ]^. 197, 226. 
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PART III, be confidently asked, when it is affirmed by ti^ 
"T" same writer, that '* ive have only this one direct 
** example of such a superposition \" 

The fact to be explained, is simply, Mr 
appearance of a granite formation upon a Umestont 
base; which appearance must be investigated, 
before we can treat it as a reality. Yet the 
Neptunian geology instantly assumes it (or a 
reality, and that the cause is certainly chemical; 
and, upon that assumption, it proceeds to argue 
tfce mode and time of its formation. But^ if the 
true cause should chance to be mtchamcal^ and 
not chemical^ then, all the chemical argumeitf 
must fall to the ground. 

Now, supposing the fact of the super- 
position to be well proved; one of two mt- 
chanical operations, may have been suffident 
to cause the effect apparent in the sensiUe 
phsenomenon. 1. If a mass of displaced pri- 
mitive granite had been so stationed, in the 
first Mosaical revolution^ as to leave caxitio 
or recesses under any of its sides, those cavities 
or recesses might, during the second Mosmcd 
revolution, or during the interval between tiie 
two, have become entirely filled with marine 
matter, calcareous, siliceous, or argillaceous; 



* D'AuBUissoK, iLp. 226. 
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j»kd, during the ages which have elapsed PART ni. 
since that last revolution, that marine Tnatter 
might have become moulded in' close ad- 
hesion to the upper mass, and have become 
.hardened into rock of one or other of those 
species; presenting the appearance of a bed, 
on which the granite has more recently been 
formed. Thus, the superposition of the granite, 
would turn out to be, the subposifion of the 
secondary rock; and the phaenomenon would 
iail to prove, what the chemical argument would 
.endeavour to prove by it, - . 

Or, 2. if, in the violent circumstances at- 
tending, or concluding, the second revolution^ any 
vast dislocations of the *' rude frame- work of 
'* the globe^ took place, as they did in the Jirst 
revolution ; the overthrow and projection of a 
granite mass or masses on the bed of the sea^ 
abundant in marine matter and organic produc- 
tions, would produce the same sensible appear- 
ance at the present day; and we know, that 
shell limestone constitutes the soil of parts of 
the Scandinavian peninsula \ Thus, then, 
mechanical causes were capable of producing 
the sensible eflFect, which the Neptunian geo- 



* Jameson's Mineralogy. Ind. ^jle// lime$i(me. 
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PART III. logy determines arbitrarily and precipitat^ to 

chap" IX ^^^^^^* ^^^ i^ ^^ ^* *^®y ^^lUify its induction; 
And it is the more surprising, tHatthe possi^ 
bility of this mechanical cause did not suggest 
itself to our able mineralogii^ ; because be 
himself reports, that immense masses or frag- 
ments of primitive rock, of (louble the bulk rf 
the Norwegian granite*, arfe found in thevaBeys 
of the Alps, which haVe been disunited bom 
the parent mass, and have been *' evidently 
•' transported^ to a bed of secoTidary formation. 
This fact, the Mosaicdl geology guides us to in- 
terpret. The mineral geology is forced to ascribe 
all such transports to the agency of tpoter; 
because it can find no other impulsive force of 
equal power. Now, if in the first Mosaical 
revolution, by which the primitive sea ww 
formed, the convulsions which caused so genenl 
a breach and depression of rocks and so3s had 
shattered ^nd separated some masses ofprimitwe 
rockl without dislodging them from their base; 
and if, in the agitations of the ocean in the 
second revolution, when it was draining firom its 
former bed, its violence at length displaced 
those separated portions firom their base, and 
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projected them into the sea-bed in which part ni. 
secondary formations had been in course of 
production for 1666 years; then, the result 
must have exhibited the general phsenomenon 
which is to be explained, whether in Norway, 
or in the Alps; varying only in details, equally 
open to intestigation. It will therefore be 
wise, to observe the caution which the same 
geologist prudently suggests upon this sub- 
ject : ** Let us wait until a jKttitive and accu^ 
*^ rate observation has proved, directly or in* 
" directly, the superposition of a granite format 
** thn upon strata containing relics of organic 
^' beings ; before we displace it from the class, 
'^ to which observation has hitherto assigned 
M it\" 



* D'AvBuissov, torn. ii. p. 199. 
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CHAPTER X. 

PART IIL The forms of t;iz/%^ exhibit pIi8etKM(iiena, which, 
chXp X. ^ *^® ^^^ ^^ *^® mineral geology, appose 
physical 6perations that canndt be limited to the 
periods of time and the revolutions represented 
in the Mosaical geology and chronology. It is 
especially in the formation of valkyi, that this 
science obs^fves; " lime, which has such 
" narrol^ limits for us, has none for Nature ; i€ft 
'^ her, it is as indefinite as space: both smrpass 
" even the conception of our imaginationM'^ 
In assigning therefore a cau^ for those forma- 
tions, it makes the indefimteness of time an- 
swerable for the soundness of its conclusions. 
To reduce that indefiniteness of time into 
finite parts and smaller measures, it has indeed 
suggested, for our convenience, what it terms 
ecliptic days, borrowed from the archives of the 
old Chaldaic philosophy: " If (it says) the dif" 
** ferent epochas or revolutions in which our 
'* planet was reduced from a chaotic state to its 
** present habitable form, be measured by those 
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'' great ecliptic days, {each cansiHing of above? ART III. 
" 20,000 years,) sufficient time will be allowed ~ 
** for the various changes*."* This is very 
accommodating; but, one material thing is 
here forgotten, which defeats the whole intent ; 
and that is, to inform us who it is that has 
authority, either to use that measure, or to 
make that allowance : for certainly, it is not left 
ad libitam of the mineral geok^^ 

There is no article in geology,, in which die 
mineral system betrays more manifestly its need 
of a guide to conduct it, with relatioii both to 
fact and time, than in speculating upon the 
cau^s which produced valleys. l4et us hear it 
pronounce its own speculations upon this 
subject. ** The disposition^ direction, and 
** structure of valleys, ^eir form, the stratifica* 
'^ tion of the mountains which border them, 
*' are ifkiicatims of their origin. Every bpdy 
'' has remarked the manner in which rain-boater, 
** especially after a violent thunder-shower, 
** furrows the surface of hillocks, or any ground 
** presenting a doping surface. In the disposi- 
** tion of these mmu^ ravines relatively to the 
" declivity on which they oc^ur, in the 
** sinuosities and deviaJtioAs of their directiQus^ 
** in their ramifications, in the form of the 



\ Bakewul, Ekfu. qfGeol. f. 429. 
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PktlT ni. '* portSottS of soil endosed 'between' tketn, &c- 
^TT " vre foisein Hm most fait hjid rtpre&fUatwn of 
'^ fhbfiicti of* the same kind, which ttrfe presented 
'':by**«iifcy* fend mdttntaifis. In ekamiliiiig in 
" 'OTrf'dabirikfe thfe ^MfekiH r^/^' bf iiiotettift- 
*' (m^'4iUains, Weiee»i'ft) JeilcWtf bodteW'fliose 
*' »vety hillocks fiBrrowed ittHBe tAitoner #*^ 
** lias beeiii described. At thfe sight^frf this 
'* singular disposition '= and nmifibatlbn of 
** '^s^leji's; ^e <«ind(ot' biit acbaoirtedge, widi 
'^ Mfr. Play^fkir, ' that HP is the Uows^tfthe lamc 
** ^' ifis^MSni dfl^n tepiated, whM Has engr&ved 
** • '^ these tharactirs so deeply on the surface of the 
'^ 'globe/' and this is, above all things, tiie 
" trodf}e dnd decomposing force^ of water. Witli 
" rfespect'to mys6lf it ib ifnpossible for fne to 
*^ doiibt it. When, stationed in a chuin of mouin 
** tains,! I'donsider all these chaWcters, fhat is 
^ to- say, the Galleys of diflferent ordCTs and 
" iheiT gorges; and when I see them all, even 
^' to tlieit liast ramificati6ns, directed according 
^'io the line of the greiatest declivity of the 
" sides of the mountains. For, in fact, ihe 
*^*' -waters are capable of producing the eflFect; 
** they ^ew^ to produce *the Effect; and every 
'* thing' is as if they had actually produced it\^ 



^ S*Avkuik0DK, t6Ai^i.|L 245, & * 
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There . is nothing more fallacious, or against PART in. 
which reafi<m ought habitually to guard itself — 
with more vigilant circumspection, than general 
and superficial resemblances which tend '^ na- 
** tUTpiiy 4o lofd us to infer identity'' We have 
exposed this fellacious .princ^le, in the first, 
part of this disquisition ^ slnd^ perhaps, few more 
striking examples to confirm the importance 
of the remark could be Ibond, than this which 
this able mineralogist here inadvertently af- 
fords us. 

It is evident, that in this scheme of geology, 
the origin- of valleys and of the beds of rivers. 
must be ascribed to one and the same cause; 
namely, the action of water, eroding and exca- 
vating " avec le iems^^-^-with the cud of timer both 
the valleys and the river-beds. For, the exca- 
vatioi^ of river-beds, must have been a continua^ 
tion of the effect of the excavation of the valleys 
firom which their waters proceeded; and the 
erosion of the valleys must therefore, according 
to this hypothesis, have been accompanied by 
the erosion of the channels which carried off 
the waters that are supposed to have formed 
the valleys ; so that the river-beds, equally with 
the valleys, will answer to the minute ravines fur- 
rowed by the erosive and decomposing power of 
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PART III. the rain-water. The questkm dierefore proceeds, 
from the power of water to erode and excaTate, 
generally; but it terminates, in its power to erode 
and excavate the channels of rivers, in particular. 
Let us then consider this supposed opera- 
tion in the latter case, with some attentioD; 
because, if physics and sound reaaomng should 
find that it is an operation impracticable in the 
latter case, it will go to determine the proba- 
bility of the operation in the former case. Now, 
it will be plain to reflection: 1. That there is 
no known power, or law, in what we denomi- 
nate nature, by the operation of which the 
waters of a river could form for themselves a 
bed, such as are the actual beds of rivers, in a 
surface originally compact, extended, and 
nearly horizontal. 2. That the waters of rivers 
would never have reached the distant points 
at which they now discharge themselves into 
the sea, if beds leading to those points had not 
previously been opened to conduct them thither. 
3. That there would, consequently, have been 
no rivers on the globe, if river beds had not 
been provided, anterior to the procession of 
their waters. 

1. It is granted, that a mass of waters 
descending from a mountainous ridge, through 
a passage determining the first diameter of its 
bulk, would form a column of water whose 
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weight and force would make a breach in the part 111. 
surface that should receive it; and, that the — 

CHAP« X« 

descending waters, while laterally confined, 
would, by the same mechanical action, extend 
Hie breach, and plough up the soil, to a certain 
extent and within a certain angle of declivity. 
It might, also, by the same power, and by its 
erosive quality, enlarge an aperture into which 
it should be directed by an extst'mg channel; as in 
the particular case adduced by M. D'Aubuisson 
to prove the unive7*sal power of water for 
originally excavating beds of rivers: where, 
near the sources of the Ardhche in the high 
Vivarais, a stream, whose granite bed had been 
choked by an ancient volcano, had worked 
itself a new bed, not in the upper surface of the 
lava, but, between the lava and the granite \ 

But, let us suppose a flood of waters to 
descend, for the Jirst timCf from a mountainous 
^source, and to arrive, for the first time, at an 
horizontal, compacted, expanded, and unchan- 
nelled ^urhce of plain, propelled by the waters 
continually following with equal and unremit- 
ting violence and rapidity, and diverging by 
the expansion of the lowest valley ; and what 
would be the necessary consequence ? If the 
first head of those waters found 710 bed ready to 

I Tom. i. p. 241. 
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PART IIL receiiVe and confine them, and to guuk their 
CHAP^ X ^^^^^» they would diffuse themselves lateraify, 
and equally, in all directions, over the hori- 
2ontal surface; and, flowing in a state of 
wide and uncontrolled inundation, they would 
follow the first and nearest decliimtions. How 
could they possibly form for themselves, in the 
J^st instance, a narrow and confined channel 
behw that horizontal surfeice, and between up* 
right banks continuously paralleled, as by an 
artist's line ? Let any one, for instance, survey 
tiie course of the Rhine from the tower of 
Godesberg, and see that majestic river journey- 
ing for upwards of thirty miles, firom the Seven 
Mountains to Cologne, through a vast and level 
plain, and in a bed whose uniform breadth ap- 
pears in the distance like an azure ribbon drawn 
along that plain ; and he will be sensible, that 
no operation of wild and diffusive waters could 
eyer have reduced them within the particular 
Une of soil, in which he sees the flood of that 
river now necessitated to flow. Such diffusive 
waters might have formed a lake, or a morass, 
b^t they never could have formed such a bed 
or channel. 

For, let us only consider, with some atten- 
tion, what the bed of a river is, abstracting the 
water. It is a vast and extensive trench, pre- 
serving general proportion in its width. We 



MINERAL AND M06AICAL GEOLOGIES. 365 

know how. a trench must be made: the soil paUT IH. 
must be dislodged, between two coixespondiag — 
linesi by beginning at one end, and succeseivdy 
displacing the matter which is to be removed. 
If we will suppose that trench to be formed, at 
first, by the waters of a river, we must not 
content ourselves with an indolent and general 
cast of the imagination; we must submit to the 
pains of tracing the operation, so as to satisfy 
the demands of the reason. Let us then sup- 
pose the sources, whose confluence produces 
the Danube, discharging their waters for the 
Jirst time; and let us follow those collected 
waters, until they^r^* attained an hofizontal 
Surface, in which was no bed or channel to 
receive them. If we suppose them to begin 
the work of excavating a measured trench at 
that point, we must first determine, whether 
the operation was mechanical, or chemical; whe- 
ther the waters acted upon the materials to be 
removed by the impulse of weight, or by the 
decomposition of erosion. Whichever process 
we fix upon, we must at the same time suppose, 
that all the waters in the rear were kept back 
and suspended in their flow during that tardy 
operation ; and that they were only permitted 
to advance, in proportion as the pioneers in front 
proceeded in opening the trench. We must 
suppose, that they worked with a previous 
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PART III. design to conduct the trench to the point of the 
— Black Sea, at a distance of seven hundred leagues, 
'^. tind often through a level country; that the 
waters filed successively and orderly into the 
trench in proportion as it was opened for them ; 
and that the parent sources did not deliver out 
all their stores, in unrestrained measures, until 
the trench had been perfectly conducted to its 
outlet at that sea. All this we must suppose, 
and suppose some unknown process, by which 
water can bore without overflowing its channel, 
if we suppose the first waters of the Danube to 
have worked out that bed in which they now 
journey to the Black Sea. 

But, as this supposition would be manifestly 
absurd ; let us consider, what would really have 
been the case. If the head of the Danube, on its 
first reaching a compacted, and plain surface, 
came with any power, chemical or mechanical, 
tending to displace the soil which it there first 
encountered, the violent, rapid, and multitu- 
dinous mass of waters immediately and con- 
. tinually succeeding, would have allowed it no 
time to indulge the tendency of either of those 
powers ; but would have overruled them both, 
and have frustrated the operation, by compelling 
the fixst waters to advance, and obliging them 
to diverge with equal force on all sides ; and 
thus gain their equilibrium upon the ^surface. 
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by the laws of hydrostatics, before any pro- part UI. 
gress could have been made in the process of — 
baring or furrowing a trench within it. 

The case of a river already confined between 
banks, and by its concentrate weight propel- 
ling in the same plane loose alluvial soils, and 
thereby changing the direction of its course; 
can afford no analogy whatever to a mass of 
tumultuous and rapid waters, flowing forward 
perpetually, and without any confinement, orer 
an expanded and closely compacted surface. 

But, if the trenches in which rivers flow 
were their own work; if their beds are the 
consequence of " the blows of the same instru- 
** ment often repeated ;" how has it happened, 
that since the instrument supposed has been 
always striking its blows, and is still striking 
them, it has not proportionately extended its 
work? for, though the erosion of valleys has 
ceased, the erosion of river-beds which are only 
the processes of the valleys, and their erosion 
the continuation of that of the valleys, is still 
going on. If such then was truly the cause, 
the beds of all rivers ought now to be of pre- 
cipitous depths ; because a cleft always grows 
deeper at each successive blow upon the wedge* 
Whereas, we have no reason to believe, that the 
Rhine is wider or deeper now than it was in the 
time of Cij&sar, or the Euphrates than it was in 
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PART III. the time of Cyrus. This then could hot have 
CHAP^x. ^^^^ '^® came which originally gave to those 
rivers their beds, otherwise it would have con- 
stantly and uniformly increased its effect. In 
truth, we might with equal reason suppose, 
that the sea ei^oded its present bed in the sur&ce 
of the globe, as that rivers eroded their beds 
in the same surface. 

2. It follows then, that the waters of the 
earth, flowing originally without confinement, 
would follow the nearest declivities. The 
sources of the Danube, discharging their waters 
on an untrenched surface^ would iiever have 
had any relation with the particular remote 
point of the Black Sea; because, many inter- 
vening passages and declensions, frOm which 
tiiose waters are now precluded by the restnMt 
of their banks, would have drawn them in 
other directions. And, the same is to be said 
of all other rivers ; which would never have 
reached the particular points, to which the con- 
finement and artifice of their beds now conduct 
them. 

3. Consequently, there would have been no 
rivers on the globe ; but the earth would have 
presented a surface exposed to, and unprotected 
against, an universal inundation of its waters, 
continually accumulating. 

Since then the mere action of water could 
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nbt, either chemictlly or mechtnically, have part Ul. 
eroded or excavated the beds of rivers; and chaiTx 
since the erosion and excavation of river-beds, 
must have been the sequel and continuation of 
the erosion and excavation of valleys, if these 
had been really formed by either of those 
operations ; we are directed by reason to con- 
clude, that the cause thus shown to be in* 
adeguatt for effecting the latter part of the 
system, could not have been the true cause of 
the former part ; especially, since we can dis- 
cern an adequate cause, common to the formation 
both of vdleys and , river<»beds, and rertii^ 
-upon fiBur more solid ground of evidence than 
^any which mere physical speculation is able 
to adduce. 

^ The systems of valleys and mountains are 
evidently co-ordinate and correlative; and mu- 
. tually suppose each other ; a motmlam, signifiea 
nothing but an elevation above a vaU^; and a 
vaUey^ nothing but a depression bdow a tnomOain; 
and, Bs vall^s signify narrow depressions be« 
tween mountains, so plains signify extensive 
depressions between chains of mountainif . The 
sur&ce of our earth is thus always described by 
relative comparisons of height within itsdf. 
This diversity. of surfiatce, we havt traced in 
the preceding discussion to two camts: 

B B 



nUlT III.' t* Tom pxnaftitbe Tiolnt ^d^stmim 4ii parti 
^ of the tent strial sur&ce, lecving Dtiter puto 
Oaiimaryf on tbeir primtive basas; tiie /Sitter, 
^»e Ihe frimariiid momtmns i£ tii® globe» the 
fifrmer^ are iU ^/Wt onfer ^ votfgr^ ««! fkdrn^ 
Tkis gceat nlieraticQ npras dSadbod bjr the m* 
nmdiate power of Qad, in dw jnasx v^^ix^ 
noN of 'ttie globe ; (with thie pnmvmtc desigiw 
of the fonHpttioA of m be4 to miat^ the fi> 
ffutwc 9ca. 

2. To >a ^vart iliBplaoeBKUt of the Mi/r iff 
lA«{ priwUtUt Mk: futly; white it oootiiived 
yemiaDeiit ; a&d partly, duriiig iU Tetoe«t tt 
the scooBr-i> rbvoujtion, when, dhniniriwrf 
in qiMtntifty, and. bearing its turbideitf mm 
towards its new bed, its fatter billows ploaghed 
v^ and prcpelUed immenBe portiocs of its 
lOnoieM bedf thereby eoBeavating deep and irre- 
gikkr lioUo^ and raising vast aoewuilatiow. 
For, as the mineral geology truly obflerFaa; 
'' the Immmse floods of iht sea must hum 
'' prodiieed, upon the soils on whidi tbey 
'^ acted^ effects propottioned4o their J 
^' rapidiity. Currents^ wUdi 4isfdaoe 
^ banhs, tnidenn&ae looks^ and open ekndts, 
** «re able to transport mateiialB deported 
>*^ 4on the l>attom of the sea; to iforfow m eon 
'' devoid of eonsistenee; ted to ejccaoat^ ^mk- 
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'' marine viM^sK'* By these migkty tgeiiU^ TAWT ttk 
Were proAuoed those valky$ or plains, whicfii — 
intersut heights of seomdary fornHitkm irhose .^^^ L^ 
vtenJbkconesffmdioeai^^ther; the substanbe of 
which, though now compact and solids was soft 
and ioeohesive when the oceanic cunentfr 
violently displaced and expelled liie interme- 
diate portions of tfaett masses* These form the 
uamd order of hi^h and low levels, whieh we 
witness upon the teivetMriid strface. 

But, althoQgh the icmsMkoa of a bid fat the 
p r wki tic e $ea was the immediate object of ikB 
divine plan in die^^ reeoUoionf yet, the somei 
intelligent aad provident Agent had an ulteridt 
and fMre important end in view; namely/ Aat 
^at bed should {leeome, at a future period, tho 
babitatim of the priooipal geneiatictois of naori 
knd, and the theatre iX the chief moi^l tmrntf^ 
actions ibr whieh He had created tibear saeer 
Wbcki we 0(Mtefii|date the stupenddAs open^ 
fioB, fay whidi He first opened a fec«p«iU:;)e Ibf 
theamversilwatters; whenM^ttace^lnthMight^ . 
Iht iminediate effbetsof the disniptiekriaid i^rfafi 
ctf a portion of the continuous siarface on wUch 
they reaied; when we refltet/upon Ihe sndded 
breaches Ibas made in its regularly aitbtfged 
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FART IIL mttemls and genelral ftame-wotfc^ upw iti 
' — fractured and crumbled parts, and its loose mhIs 
discharged and scattered over its lowest bed in 
all : directions ; tbe mind, at first, peroeiTes 
nothing but a scene of rttm amd dewUmtion of a 
work just before created in perfect order and 
rqfularity; and it is confounded by the aj^pear- 
attce of a oMttast so extreme, as the work af 
destruction and the wiidom of the Artificer. Bo^ 
when it proceeds to the consideratioD, that this 
operation of appatent destruction was governed 
by the Baihe Wisdom, '' whose wmfs are not 
^^ as. our ways, neither His thoughts as our 
** thoughtsS*' and that it was directed with t 
view to a future purpose, which it has so ad* 
nttrably attained, and for which it was so p^- 
fectly adapted; that it vras contrived with the 
design, that the bed of the primitioe sea should 
ev^ituaUy become the theatre of b. second Imman 
race, ^is the bed of the primitive abyss bnd been 
made the theatre of ihejfirst human race; ^ ni 
consequently, that the apparent ruin was con- 
ducted on a plan which should produce the best 
meoMof suj^lying the wants and accommodating 
the subsistence of that race; that the breaches 
then made were effected in such a manner as 
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should, among other ends to be attained, con^^ PART III. , 
stitute an umversfil and perfect system, for sup- "~ 
plying the surfkce of the future earth with the 
fDoters indispensably necessary to sustain animafr 
and vegetable life; for fiicilitating intercourses 
between its future inhabitants; and for pro-/ 
ducing every kind of culture requisite for 
their necessities, by various and 4i^fef 9i^t in- 
c^natiiHis of tiie terrestrial surfiu^e; it con-' 
templates that^r^ revduHon witii amaatiement/ 
when it reflects upon the providential skilt 
which it discerns in the Jlnal resuRs. . When 
we examine the innumerable monuments of thai, 
primaval ruin amongst the higfaei^t mountains 
of the globe, we find their very ,/biw^ essen- 
tially necessary (to borrow the language of the 
minnal geology) *^ for separating the beds of 
^' rivers firom one another; and serving, by^ 
^' means of tiieir eternal snows, as rese]:voirs 
*' for feedii^ the springs \" 

When we consider these objects by 'the 
rule of the Mosaical geology, we can find no 
difficulty in solving the problem, of the origin 
of vatUy$ and the beds of rivers. ** By what 
** miracle (exclaims the mineral geology) have 
V the depressions, which are supposed to. have 
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PAtlT itL ** produced die trm^arse valkys, been nnide 
— ^ '' perpendkmlar to tbe mounteiMMs cfaasu or 

cHAP.'x. ^^ ^jggg^ j^i^i ^itii a viewr to that cbaint Hmo 
^^ hAve die deprtssioBs of die seecmdairy YwMejB 
M bwa KMido ptfpeodicokr to thfi faraiiobetol 
^^ tl^eckain, andifridirdadon^toftlieksiuuB^ 
^ ff(M did diose depreBsions |)rodiice ail the 
*^ raht^katiMs by which /the vs^tteya IsaetheaH 
^^ mIyw at lattm tiiose ridges aoid 4ha» sirai- 
'^ nutans" That is, hiodier words, '^bywhrt 
*^ terMft^ has such oorresjHmdenu tf parts been 
'/[ dbserred in the Aeipttsmnst'^ I axttwer, 
aeeor^ingi' ti» die philosofdiy of Newton, by $m 
«»facfei^ hut, by the operation of ^Su^jintfiaf- 
9Uiakfrmith of all diings, the intelligence and 
powep of the Creator. Whencekit, that ^dm 
Jivzt p$ine^ is so constandj and hahitnaMy 
crrerloidced) Is it, that the oiiijeot ilsdf is tm> 
mmtt, m *O0 ranate, for the mental eye ta pra^ 
ceive it? Or, is it rather,' that die ONDtsf efe h 
become tm djm, through want of excicise, to 
perceive iti The teim trnmek, is pnpeiiy 
appKeabk to those acts enly wUeh the Cfeatot 
aoa^ think fit to exercise iir His physical wori^ 
in ot)posilion to, ia suspensiea e;^ or wilhoat 
tbe minisibry ef^ Aelaws which He onksmad £v 
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itBcotttmuamie, iitnHe htA leiMted and conh MRV nc. 
pleled it; sot l^se wlocii He ^xercined > m . "jT" ^ 
cnatmg and cmpletiftg ^'* ^^^ ^^ oombiiied 
aotkm of Hib inildligeiice ted pmmr k w 
neceuaorily Ae^nt principk in unwef8^ph^nc$^ 
as the attractioii^ of giatilaiftiom is die finb 
principle m a saberdiBate bnmdi of pkyncB^ 
wiBcfalwtTWohrei^itMlfa«DtiielMmer. AaA^ 
hcmefTW adtnivtUe and amttingr to oar €0»« 
tetnplatioii tli0 titaroitfe of tfao^e oMnbiMd at^ 
trilmtes inay be, yet it is aot ^mt'ocukiu^ ae^ 
carding to tbe proper use <tf IAm Mm; beeaate^ 
we oanaot appvehead Ae oiigia of any ^Aray 
widamt ireeogniBiBg it^ 

Tbe vaiiad system of vottm^y aad 'their ill* 
tiiiate and direct felatik>as both to iManfaJM 
and rivers^ wineh the miaeMl (fMlegfy per^ 
oecnesy Ut Ifar wbieh it ie at a loss to aecount, 
avevefernble to, and ctaa «nly be eocplained 
by» that pn^t^t prmdpk. Why then is It 
at any lees? Beraiise» in tkkiiig. a view fMik 
the ciaqts of teountsins^ it tiaces a superfieiAl 
and iHasive s«senAAiuvae, betn^a l9le dilib^ 
tions 4tf nMlMfi and Ihe atnaaiS whicli they 
aendfarth, aad the jWrf (Mutfisintastioanydsa^^ 
by nm water m^n the snrfaee of a did^(>rity 
after a thunder-shower. But if, instead of 
thus surrendering the rational faculty to the 
first impdrttmities of the imaginative^; tad, in- 
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PART nt itead of ctfttfinmg the tbjcmglits to die mM 
^j^jjT" in. nStf oi tny particular systami of viikys 
and their streams, it had surveyed die mi- 
venMl iy&km at k is deiiheated upon a globes 
or tnap of the whole 6arth; and if, iastesd of 
eomparUig that delineation with the rambbig 
dtrrows of the tfaunder-^shower, it had com- 
pared it with an (matomieml delineatioH rf tk 
MfcuAir system, by whieh th6 fluids neeessuy 
to amiuU ^iSsA vegetable Ufe are truuunitfed to 
every part and extremity of the animal exA 
yegetable . stnK^tures ; it woidd haTe &und 
mother reeembhmfie^ disclosing anotktr frwidfk 
af analogy by which to argue ; and wiudi 
would have caused it to reject, at onee, the 
inadequate, argiuaent grounded upcm the 4^ 
Insiye resemblanee of the mnJwrrmM. 

It would thw have found, that those r» 
soned with most j^Uosophy, who anciently diew 
theidr conclusions from the Mcuiod geology. 
The position, **^bhm the waters gushed mft, the 
^' steams averfiosoeiV is undoiiable in pkynct. 
That, <' ef^ery thm^ shaU Ime, whither the n» 
*' am^V is equaUy undeniable in physio. 
But, if ** the streams had om^flowed*" without 
ccHifinement and directicm, many dnnga, inl 
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many pMrtkms of the earth, muatlnvre perial^ PAST 19. 
because, ** the river would not have C9tiie to 7— _ 

CHAP Y. 

^* them;' because, the uueoufii^d waters wwld 
have stagnated ii;i inundation, or have pursued 
the nearest declivities tending to the se^ 
Therefore, that '' Gtod cut out the eivrbs 
** amm$ the rochs^-^md 9efU the springe mk> 
** the valkjfi* r that '*Hk ci.EfTTH» bartm 
^* wiihriver^^r was the inevitable condusioDi 
which those who were taught by the geology 
of Moses deduced from his princq>les, in emtct 
coincidence with the philosophy of Bacon and 
Newton* 

Nor did the coMefuewe, and therefore the 
end of this admirable arraqgement, escape thsar 
discernment ; for, '' all the rivers run into 
^' the sea; yet, the sea is not fuU; from 
^* the place from whence the rivers come, 
'' thither they return again^^ The first direc- 
tion of the waters, from their eourcei^ into the 
valkys; their process from the valleys along 
the plains, and below the wr/aoe of the plains 
to their respective seas; frxnu which gfoerat 
receptacle they are again raised by ev^^pfinUion 
into clouds, which are returned by the winds 
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PART in. t^ tile mowttainoM chains, and, m the form 
g^^ j^ of min, or snow, continually replenish Ae 
smtrces, m perpetual eirculation; constitute a 
iy»tem so profoundly stamped with the cha- 
rftefers of mteUigence and power, that Aejr can 
newT be attributed by any one, whose mind 
is in tite smallest degree imbued wiA Bacon's 
or Newton's philosophy, to any other cause, 
Hwm thsft which originally cailsed the universal 
s^em of animai and vegetable life which that 
eireuhtion of waters is destined to sustain ; and 
whfch Kfcewise eoirtrived the ducts and chan- 
nels, in which the circulating fluids of the first 
ttimal and vegetable structures were con- 
ducted throughotrt their respective systems : 
do intimate and mseparable was the mode cf 
flftsi formation, in stfl the Mrcc kingdoms of 
terrestrial matter. If, therefore, the mhxeial 
g^logy asks, what was the nwde of the ilist 
formation of the j/tavial circulating system; I 
*ef^y; tiiat iM was the same as that of the first 
fonmiien of the vascular circulating system; if 
it will Aame^to me that mode, I will also 
twtuie^ to it the mode of the former. If it hesi- 
tatesi or replies, dwr t>tiotiJctp — •* we camiat teB^ 
I also shall reply, after the highest example — 
\\)ii iytaXiyu upv — ** neither tell lyouT 

Is it not astoirfshing, that the author of so 
masterly a work as the section ^^ofnumntains 
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'' Mdrtbdns of mornitaims,"* in tlie Tfaiti de PART Ili^ 
Giognme, diould conclude, by aftccibiog the q^^^jj^ 
admirable and atupendous Jbmsi ^siem to 
Aie iame Umd cause wiiiek -fiiprowt a rioptng 
feotpath after a violent fi&ower; rather ^lan 
to the Imtdkgewt Cause, whidi coiitriyed 
and execmted the faasc^iktr system in created 
apimate and vegetables ? especially, siftce he 
dwells much ^pon the rales for forming a 
carreet chart of that fluvial system, namely, 
the fivers of the gkbe^? How cotdd such a 
deHneatifm combine itself in his supener mind 
with that of the fortuitous rain*{urrows, and 
form no comlHnation at all with the debmatim 
of the arterial 4md veml eandmits, to which they 
bear so mnch sounder and more philosophical 
an analogy f Prom whence csan have proceeded 
so strange an oversight in a writet , than whom 
no one has displayed more ability, zcuUm^^ 
general circtunspectioo^ and integrity ! It ha^ 
jBKrisen, solely, from the sc^bscfkn &f sbnsiblb 
PHiEiTOME^i^A, inphfsiGs; and from a negleet il^ 
inquire, philompUcally, into iheir real qmper 
tency to reveal the mode^^ first foumatioks. 
However " nMt^aiiy" Ibe rain-i«rrows may 
tend '* to kffd us to admit an^ identity sf eausd* 
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PART ni, with the formation of vaHeys, it is certtiir, 
^^^ ^ that it is in the highest d^;ree unphilosophical, 
to suffer eursehes to be so led by them. If we 
Tiew the subject from higher ground, we must 
at onee disclaim the conclusion. This is a 
case, in which the contradiction of fact and 
phenomena, is easily detected. If we had no- 
thing else to consider, but how tbe earth s 
surface might be furrowed by streams of water 
baring no reason for their course, it would be 
of minor consequence to contest the analogy, 
or to point out its deficiencies. But, th^re 
is an essential disparity in die effect ; and, 
therefore, there must be an equal disparity 
in the cause, of the two operations. The rain- 
water, which runs down a sloping footpath, 
works its way at rattdom; it is a matter of 
indifference, every inch it moves, whether it 
travels on this side or on that side, in this direc- 
tion or in that direction. But, how wide/y 
difierent are the directions of the streams and 
rivers which flow over the surface of the 
earth, from their sources to their mouths I 
These are ^all so skilfully and so eqimlly dis- 
tributed over that whole sur£M^, for the neces- 
sary service of the animal and v^ietable crea- 
tions ; so artfully diverted, in many places, 
from the nearest seas, and conducted through 
extensive inland regions, As the Danube in Eu- 
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CHAP. X. 



rope, the G^ges in Asia, the Nile in Africa, part HL 
and the Amazon in America; that they dis- 
close an irresistible evidence of uniformity of 
plan and contrivance. The direction of all 
these rivers is determined, in the first instance, 
by the direction of the vaUeys in which they 
commence their course ; the first formation 
of those valleys must, tl^refore, in sound 
philosophy, be ascribed to the Designer and 
Artificer of the general system so manifestly 
intended for irrigiUmg the whole surface of 
the globe ; and vnthout which system of irriga- 
turn, the entire system of vegetsdion must 
necessarily have perished. And» if the v^e- 
taUe system is to be ascribed to the divine 
IntelligaK^e ; how mudbi more rational and 
philosophical is it to suppose that the coire'* 
lative irrigatifig system, to which the fonoatton 
and direction ct vaU^s and river-beds was as 
necessary as the formation of arteries and veins 
to the animal frame, was a corresponding part 
of the same intelligent ordinance ; than that 
it was effected by the mechanical chance, by 
which rain trickles down a footway ; and that 
it was by that chance alone, that the v^etable 
system, created by intcWgence, was prevented 
from perishing through a lack of providence ! 
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CHAPTER Xi: 

PART III. T»E fonnation of coai, is a probkm whidi still 
chapTxi. ^'^^f^^^ ^^ researches and speculations^ not of 
^^ the mineral geology only, but of pure'mi$Krmkgjf 
and chemistry. M. D'Auboisson enliilmii a 
philosophical doubt, whether this snbstsoce 
ought to be classed with intemrm£ate^ or with 
sectrndary formations; and he tfaeiefoie leaves 
the point undecided. Upon the nature ef 
coal, he defers to the judgment of Mr. Hatchett; 
whom he duly designates, as ** one of the most 
'^ ^bte chemists of our time, and who has 
** applied himself, more than any other, to the 
** discovery of the origin of oml^T This dis- 
tinguished chemist pronounoea this qvesdon te 
be '' a difficult problem in the nitmai historjr 
'' of minerals*." He states the diS^rexit 
opini(His, which have been proponnded with 
respect to the origin of this substance ; and he 
then declares his own^ 

The different opinions which Mr« HatiAett 



' Tom, ii. p, 298. l^oU. 

• Philosopk, Trans, vol. xcvi. p. 136. 
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statM are these Jiur, of which the first three part DL 
are choanal and scientific; the fourth if al- r§M ^m, 
t^getiier tpeaikuive, and pertams exclusively to^ 
the mitieral geology y viz. : 

1. Tlmt coal is a mnercd iubstmice — an 
e(srik^ ohi^y argiUaoeous, impiegnai^d witih 
bitumm. 

H. Itiat it is a ytgeUbU ftubstancer-HOoiH 
stating erf* vegetabk accumtdcdums, minenlixed 
under vast stnrta of. earths 

3. That it is an amwwl aEbatattce-~eon^ 
snting of the fat and nnctuont matter cf marine 
ammal9. 

4, That it is derived from tte primawU 
clutoiicfiuid. 

Mr« Hatchtstt declares his opinion to coin* 
cide wi& Hie secimd of these; and he wtablishes 
tfctit opinion iipaa€jpe!^^unM(r» accurately knade 
aflsd repeated, in in;!hiQh he obtained to§l in 
lai^e proportion by the aetion of sulphuric 0cid 
np«n OMk sav>*dusL These experiments, have 
determined Ihe opinions of the best naturalists 
to:regakl4»a/asamass0f«i;g^etoi^i^»fti/^; oon^ 
irerted) by some natural process, into the sub-» 
stenee .which it now exhibits. 

Notwithstanding, however, the success of 
those experiments, there was always om deficit ^ 
fendering the coal floiper/ccf. Mr. Hatchett could 
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PART III. never obtain bitumen with his coal; wfaich is 
chap" XI ^^^^^^1^^ ^^ essential ingredi^it in trm coai; 
and. he therefore refers the production of 
bitumen to some unknown process of TuOurc 

But> with the deference so justly due to 
that eminent chCTUst^ I beg leave to suggest; 
that it would seem to be time enough to resort 
to that ultimate principle, when all ]»eyioQs 
research shall have been exhausted; which does 
not yet appear to be the case. Experiments have 
indeed been skilfully made on vegctabk matter, 
but^ it has hitherto been, only on terrestrial 
vegetable matter. It seems to have been for-, 
gotten, in these investigations, that terrestrial 
vegetation is only one jMir/ oi universal v^et^ion; 
and that immense tracts of marine v^etieitioii 
flourish in all parts of the bed of the sea. We 
may judge, from the vast quantity of fud, and 
other marine plants vulgarly united \mdsar the 
general denomination (tf sea-weeds, which are oc- 
casionally cast upon some of our coasts, and 
which are commonly used for fuel in the islands 
of Jersey and Guernsey, of the immense quan- 
tities of these tribes of vegetation which must be 
contained in the difierent basins and depths of 
theses. 

( Now, since '' all naturalists are agreed in 
'' this one point, that our present continents 
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*' were heretofore the bed of the sea^;'* since PART II J. 
beds of coals are found to lie in *^ concavities ^,,Tr ^. 

, . ^ ^ CHAP. XI. 

" varjring greatly m extent, from a few to many 
*' miles, and containing numerous strata of coal 
" alternating with sand-stone, clay, ftc.*,** which 
describes a formation analogous to an ancient 
sea-bed; since marine substances are found in 
the a^oining strata'; and since '^ numerous 
'' sea-shells, and even bones of marine animals^ 
** are found in imperfect coal, as in that of 
'' Pomiers in Dauphiny ^" although none remain 
recognizable in perfect coal^; a strong argu- 
ment of probability seems to arise, that if the 
substance of coal is of vegetable origin, we are 



' Sec above, p. 277. 

* Beande, Manual of Ckemuiry^ vol. iii. f, tOl. 
» I>B Luc, Lett. OioL p. 196. 

^ D'AuBiriMOir, torn. ii. p. 299. 

* M. D'AuBUissoN subjoins the. foUowmg oote to his 
discussion ofCoal^ torn. ii. p. 294. '< M. Proust concludes, 
'^ from his chemical observations on coal, that its matter per- 
*« tained t(f organized substances; and, after having remarked, 
<^ that it yields a much greater quantity of carbon atid bititmem 
** than our vegetables, he says; ' If coo/ is the result of 
** organic productions similar to ours, its imbtdment in the 
** earth has not only annihilated every vestige of organization, 
*^ but has entirely dissolved and recomposed its elements, so 
** as to convert them into these fossil masses.*" — Journal dc 
Fkysiqutf torn. Ixii. 

c c 
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PART III. to seek for that origin ia tuarine v^etatmn^ and 
"~ not in terrestrial; that the beds of coals, in their 

CHAP XI 

extensive concavities, were perhaps immense ac- 
cumulations offuci, kc, loaded with the variotB 
aniihal aubstances which shelter among them; 
and which were overwhelmed by vast agge^ 
rations of the loose soils of the sea in the coune 
of its retreat, and were lefk for decompositkm 
by the chemical action of the marinejhdd which 
tiiey contained, and with which ih^ enclosing and 
ccnopresmg. soils were saturated. In this class of 
vegetation, socircumstancedy it is perhaps pMsi6&^ 
that the ingr^edient may yet be found which was 
uniformly wanting in the carbcmization of wood rf 
earthly growth. At all events, there would seem 
to remain an higher probability, if coal be a 
vegetable substance, that such immense^ con- 
tinuous, masses of that substance pertained to 
the sea-bed in which they are found collected, 
than that they were transported thitllier from a 
distant continent; especially, since so vast a 
proportion of. the vegetable creation^ as that 
peciiliar to the sea, could not have been al- 
together annihilated, and remains to be ac- 
counted for. 

And this may guide us to a final explanation 
of the phaenomena which caused M. D'Aubuisson 
to doubt, whether he ought to connect coal 
with intermediate, or with secondary formations ; 
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in the statement of which doubt, he approxi- PART TIL 

mates so nearly to the Mosaical gedlogy. " The — 

" iniermediate class (he observes, with Werner), 

" pertains to an epochuy when a revolution took 

** place in nature, which, according to the 

*' evidence of the numerous indications which 

*' we see, was perhaps the most violent of those 

" that happened during the formation of the 

" mineral crust of the globe. There is, indeed^ 

** great uncertainty in fixing the limits between 

" this class and those which adjoin it; but, I 

" think that they will be assigned with suf- 

" ficient exactness, if we say ; that the inter-^ 

" mediute class is composed of the same rocks as 

" the primitive, but alternating with some others 

" containing relics of organic beings> and a 

'* particular sand-stone. We may, perhaps^ 

*' further say; that the intermediate soils ar^ 

" those which succeed, in the order of time, from 

" coal-beds to the first appearance of organized 

" beings. I purposely avoid affirming, in this 

'* definition, whether or not the coal pertains to 

** the intermediate class ^.'' 

But, if coal be marine vegetation, originally 
produced in a bed which must have been of 
the earliest intermediate formation, since it was 



' Tom. ii. p. 199. 
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PART III. formed by the first disruption and depresnm of 
"' primitive formations^ according to the Mosakal 

geology ; then it will naturally be found at tht 
point, at which the definition of M. D'AubuissoD 
supposes; and it. will have been subsequently 
buried under the accumulations of secondary 
formations which are now found above it, and 
which will have taken place during the agita- 
tions and struggles of the departing ocean. 

It would be gratifying to learn, that the 
enunent chemist who has already applied bis' 
mind to this inquiry, or his able and dis- 
tinguished friend the author of the Manual of 
Chemistry f have been disposed to lend the benefit 
of their skill and science to the examinatiim^ 
at least, of the subject, which is here, with * 
great deference, suggested for their consider* 
atioiL 
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CHAPTER XIL 

I SHALL now beg leave, in my turn, to propose PART III. 
a problem to the mineral geology, relative to — 
its assumption ; that the revolution which oc- 
casioned the destruction of the animal races of 
which we discover fossil exuvice, was different 
from that which established the progenitors of 
the present human race in Asia. And I shall 
propose my problem in the words of a writer, 
of whom the mineral geology can entertain 
no mistrust, as writing under too strong an 
influence of the Mosaical geology. 

" The Camd^^ says Buffon, *' is more com- 
*' pletely a slave than any other of the domestic 
'' animals; because, in all the other species, 
*' such as the horse ^ the dog^ the ox^ the sheep ^ 
** the mioiney &c. we find some individuals in a 
*' state of nature; animals of the same species 
** which are mld^ and which man has never 
*' brought under tis subjection. Whereas, in 
** camels, the entire species is enslaved; it is no 
** where found in its primitive state of independence 
** and liberty K'' Now, the domestici of an 



■ Hist. Nat. dm Chtmtau, torn. ir. p. 338. 4to. 
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PART III. entire race of animals, is assuredly a phaeno- 
— menon as well worthy of investigation, as the 

CHAP XII • 

' extinction of an entire race; and it must have a 
cause equally specific and distinct. 

This general assertion of Buffon, however, 
requires to be qualified, and to be reduced to 
its exact measure of truth. It is true only of 
the Arabian catnel, or the camel with one hunch; 
for, of the Bactrian camel, with two hunches, we 
know that the race exists in a wild state in 
TartaryS (where was the ancient Baciria,) 
and in the north of China. " Both the 
" wild and tame camels," says Dubalde, 
'/ are found in the countries which border 
'* upon the north side of China; at present, 
" the wild ones are only to be met with in the 
" country which lies north-east of China. 
" Chi Tchin gives the following account of 
" this animal. ' The camel has very much 
" the resemblance of an horse in its body, 
" and has a head like a sheep; it bas a 
'* long neck, and ears that hang down ; it has 
" three joints to its legs, and two bunches ofjlcsh 
'* on its back, which form as it were a kind 
" of saddle^.' " This is the Bactrian camel. Of 
the Arabian camel, the assertion of BufiTon re- 



* Nouveau Diet, et Hist. Nat. art. Chambau. 

• History of China, ▼ol. iv. p. 33, 8to. 
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plains true, in all its extent ; this ianimal ahne PART III. 
exists not in a wild state, but only in a state of _ 

CHAP* XIL 

domesticity. Cuvier, has inadvertently af- 
firmed, that ** the dog is the animal which man 
*' has reduced most completely under subjec- 
" tion\" We know that this is not the 
case, for the dog is found in a wild state ; but, 
the Arabian camel exists no where in a wild 
$tate. This singular animal, from the earliest 
periods of Asiatic history, has constituted a 
principal part of the wealth of the regions in 
which it is possessed. BuflFon's ridiculous con- 
ceit, that the Bactrian camel had originally but 
qne hunch, and that it acquired its two hunches 
from the condition of servitude to which the 
race has been subjected, is confuted -by the two 
facts; 1. That the only species of camel which 
exists in a free, or native state, is that with 
two hunches; which alone could endure the 
climates of the high latitudes in which it is 
found in that state. 2. That the continuance 
in servitude of the Arabian camel, has never 
discovered any tendency to produce such an 
alteration in its conformation. This hypo- 
thetical whim of BufFon, is rejected by all 
the best and latest naturalists'. 

That the Arabian camel does not exist in a 



« Tkeorj/ of the Earth, § 30. p. 124. 

• Noyveau Diet. eTHui. Nat. art. Chameau. 
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PART III. State of nature, but only in a state oi drnnettkHy, 
CHAP. XII. " * ***^* thoroughly ascertained. Nor can it be 
' suggested, that it may hereafter be discovered 
in a natural state; for, the remark of Cuvier. 
concerning a research for the extinct spedeg, is 
equally applicable to that of this species of 
camel in a state of nature. " If there stSl 
" remained any great continent to be dis- 
I' covered," says he, " we might perhaps expect 
" to find them ; but it is sufficient merely to 
" glance the eye over a map of the world, and to 
" observe the innumerable directions in which 
" navigators have traversed the ocean, to be 
♦• satisfied, that there does not remain any 
" large land to be discovered; unless it may 
" be situated toward the Antarctic pole, where 
" eternal ice necessarily forbids the existence 
" of animal life\" Throughout the entire 
globe, now so well known to us, this camel 
exists only as a property of man. 

Now, to what cause are we to attribute this 
most extraordinary fact? There are but two 
causes imaginable, in the nature of things: 
either, that the entire race, after having spre«l 
itself, like all other brute races, in free range 
over the globe, had at some period been chased, 
collected, caught, and secured by the con- 



• TAe9ry o/tAt Eartk» § 25. p. 76. 
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federated efforts of mankind ; and so success- part III. 

folly, that not a single pair escaped in any of cjj7r"x„ 

the solitudes of the earth to reproduce a free 

race : or, that at some period the whole of that 

race was, by some cause to be assigned, reduced 

and placed within the power of man,/r(ww which 

it never afterwards escaped. 

The^rst of these cases, every sound under- 
standing will discern to be morally impossible. 
We might as well account for the extinction of 
the race of the mastodon, by a similar con- 
federacy ; which the wildest speculator has 
never yet imagined. The last case, therefore, 
can alone be t^nie. But, what cause can physics 
assign, for the reduction of this race of camels, 
at any period or epocha of nature, so entirely 
within the power of man, that it never again 
acquired its original freedom ? Is it not amazing, 
that a naturalist of pre-eminent celebrity, who 
has been designated, by excellence, the Historian 
of Nature; and whom physical adulation has 
even entitled " majestati Natures par ingenium ;* 
is it not amazing, that he should have stated 
thus forcibly so extraordinary ^.fact of natural 
history, and yet should not have given himself 
the concern even to make an attempt to 
assign its cause ? 

But, the Mosaical record enables a child to 
assign the cause ; for it relates, that this race of. 
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PART IIL camels peristted, with all other aniinals, in the 
CHAp"xii ^^t^strophe of the deluge, excepting only one 
pair^, reserved " to keep seed alive upon the 
** earth;*' and that thus, the entire race, 
diminished in number to two individuals, became 
actually reduced and placed within the power of 
man. And, when their possessors, quitting the 
ark, commenced their new establishment in 
Asia, these valuable animals, formed to render 
such important services in those regions, were 
carefully preserved, as they increased and mul-^ 
tiplied with the generations of itiankiiid, and 
were never suffered to escape from domesticity, 
like individuals of every other species; and 
therefore, they alone never recovered their "pn- 
** mitivestateof independence and liberty i" Hence, 
they were always accounted a nee pertaimng to 
Arabia"^ ; in which region they have been trans- 
mitted, in a direct line, from the patriarch who 
introduced them, as a reserved property of one 
branch of his descendants. And theisame care. 



* The camd (Levit. xi. 4) was classed among the mtekm 
beasts; of which, God instructed Noah to take only " /w, 
" the male and his female J* 

Aristot. Hist. Animal. L. ii. c. 1. " Cameles inter armenta 
" pasdt Oriens. Bactria et Arabut.'^—P^iv. Nat. Hist. L. viii. 
<5. 26. HardoQin. 
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which prevented their escape to freedom in the PART III. 
first age of the renovated globe, is still notoriously ^o .T^u 
exercised, in their preservation. It is equally 
Notorious, that the Arabs, to this day, hold 
their oamel in peculiar veneration, accounting it 
a sacred animal, a gift of God to man; the origin 
of which traditionary sentiment, inay reasonably 
be rjeferred to the origin of this pastdiitwian race. 
Thus, then, a catise is incidentally found 
in the record, which perfectly explains, and 
which alone can explain, a phenomenon in 
natural history ; which the professed Historian 
of Nature had not, either the skill to detect, 
or the frankness to avow.. And, what was it 
that so warped his mind, as to cause him, either 
to overlook or to withhold this obvious cause ? 
His geological prepossessions : for, how should 
ih/6 framer and propounder of a theory, which 
maintained, that this earth was originally a 
lump of matter knocked off from the bod^ of 
the sun by some rude and awkward cahiet, 
which struck against it in the eccentricity 
of its orbit, resort for the cause of the domes- 
ticity of an entire race of animals to the au- 
thority of a record, which contradicts and exposes 
his false and lunatic theory ? 

It may be advisable to notice here a very 
material error, in a work professedly designed 
for the instruction of youth in natural history. 
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CHAP. xn. 



PART III. In this work, treating of the Arabian camel, 
the author states : *' the Arabian camel is duefly 
** found in a wild state in the deserts of AraUm 
** and Africa, and in the temperate parts of 
'^ Asia. It is that with a single hunch on its 
'' back. In many parts of the East it ia 
'^ domesticated^.'' The whole of iiua statement 
is in direct contradiction to Hie fact. The author 
omits all mention of the Bactrian camels with 
ttoo hunches, which alone exists in a wild state; 
and that, in no other part of the giobe hut 
in Chinese Tartary, and the regions contiguous 
to it. But, the Arabian camel exists not in a wild 
state, either in Asia or in Africa ; and the in- 
dividuals of that species are not domesticated^ 
but the entire race is bom domestic. By this 
statement, therefore, this important hct of 
natural history is corrupted, and a most in- 
structive truth is withheld from the knowledge 
of the juvenile reader. 

The translator of Norden's Travels has faUen 
into a ridiculous mistake, which also may here be 
rectified. He thus renders his author: "We 
" saw that day (on the Nile) abundance of 
" camels; but they did not come near enough 
*^ for us to shoot them.'' And he adds in a 



' Animal Bwgrap^,yo\.n. 2. 
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note: ''In the original it is chamedux icau; part in. 
'* whether they are a f articular species of comely — 
*' or a different kind of animal, I do not know ^^^ 
These chameaux, dteau^ or de la rivihre^ are the 
Gemel el Bahr of the Arabians, which is no 
other than the pelican; of which Buffon gives 
this notice : '' the Egyptians have denominated 
'* this great bird the river-camel^ with allusion 
" to the manner in which it retains the water 
" initsjExwcA*."* 

The domesticity of the entire race of this 
peculiar species of camel, is therefore a living 
and perpetual evidence, both of the revolution 
in which the whole animal creation perished 
excepting a reserved few^ and of that also in 
which the human race was first established 
on the continent of Asia; and it is therefore 
evidence, that those revolutions, supposed by 
the mineral geology to be different and dis- 
tinct, were, in fact and truth, one and the same. 
Bishop Watson remarked, that he never saw 
a JeWy but he beheld in him a living testimony 
of the truth of the Old Testament. In the same 
manner, we never see a camel of this species, but 
we may behold in it a living testimony of the 



P. 1 1 , foL • Oiuawc, torn. viii. p. 2»«, 4to. 
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PART in. truth aixd ti9Hiy d the revolution, which, botk 

— loaded the soils of northern Europe with 
CHAP. XIL . . , ., . . • u J LL M 

animal spoils from the penshea eartb^ tisa 

fixfed the progenitors^ of the present race d 

inankind in the western regions of Asia. 
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CHAPTER XIIL 

How far the Creative Power was exercised upoi^ PART III. 
the new earth, is a point on which we are cH>rjrxiii 
npt informed ; althpp^h we are left to deduce 
the assurance of its exercise, with respect to 
vegetation. Where we.cannpt look fop opera- 
iion in secondary causes, we must necessarily 
resort to the first principle of universal physics^ 
the intelligence ar\d power of God. The vegeta- 
tion which invested the mineral surface ren- 
dered dry by the second revolution, cannot 
be ascribe^; to any other cause than that, which 
invested with vegetation the mineral surface 
rendered dry by the jfirst revolution : this is 
an induction, which reason does not merely 
allaw^ but positively demands. It is $^ying 
nothing, to say with the mineral geology, 
" after the deluge, vegetation qmckltf ensued'' 
How did it ensue? Had the same earth re- 
main^^ vegetation could not have entued by 
virtue of any known law of what we term 
nature; for, the universal lodgment of the sea 
upon its surface, for nearly ten months, must, 
by those laws, have extinguished every prin- 
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PART III. ciple of germinating life. But, it was not the 
same earth, but a new, brute, marine surface, 

CHAP.XIII. ' ^ ' 

in which the seeds of terrestrial vegetation had 
never been sown. It must, therefore, have be^i 
called into that vegetation by the same creative 
word, which called into vegetation the sorCace 
of the former earth, when it was first extricated 
from the waters of Me abyss. 

Again; we are told, that the summits of 
the highest mountains appeared above tiie 
aqueous surface, only on the first day of tbe 
tenth month, from which level the waters de- 
scended gradually for forty days; and yet, 
after seven other days, or on the seventeenth 
day of the twelfth month, we find, in this marine 
soil, an olive tree in full foliage. This vegetaUe 
production cannot, with any assent of reason, 
be referred to any other cause than the same 
divined/Jot which at first commanded, *^ Let 
" the earth bring forth the tree yidding ^fiyai ;'* 
and which, long afterwards, caused " a g6wrd 
'* to come up in a night,'' and to form a sh^ter 
impervious to the inclemency of an Assynan 
sun^ 

With respect to the animal creation, i»e 
are equally left without any poskive lafinrnH^ 



* Jonah, iv. 6, 10. 



tkm. Yet, the abundwt mem^nmtal evkkfwe PART ^. 
which we possess of aminal species entirHy fdHh- — 

CHAP Xlil* 

/brmon from the €arth in that revolution, esta- 
Uififaes a strong argnmentr of moral probafa^ty, 
of other aminal species having been iuif^e^umtfy 
pr^wcedt t0 wfpiy tksir pta(K in th£ sphere 
of animai Ufe. And this brings us to the 
consklerotion of a question, which has been 
jaised ; not upon a speculative, but upon a 
i^tUkal ground} respecting the portion of the 
soranal creation which was contained in the 
ark« 

The ground of the qnestiOB^ is this: The 
itecord rcdlates^ that God oammaiided Noah, 
^ ^ every living Mng, of all flesh, piortf of 
«« evaery sort shalt thou bring into the ark, to 
^ keep seed aliv« with thee/' Now, it haa 
been urged; that, although the terms of tbiB 
connEnand are umoerool, yet the ftcriptnnd 
Btyfe so often employs universal t^nns with 
Mmited significations, that the universality of 
tlis temiM will not necessarily prove that 
wuL mmpersul'Smot wto intended, unless it he 
4jtberwise circumstantially fixed. And ^ tin 
i» ittdeniably true, w very aany inateooei; 
.'tfpon which account Dr. Hammond, in hii 
notes on 1 Cor. xiii. 7, has been led to re- 
mark: '* the word ir«rr«— n^ things, though 
** it be an m$mfefs^ is not to be taken in 

D D 
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FART III. ^' the Utmost extent; but, accordiiig to the ose 
— " ia like phrases ia all languages, wheiein 
CHAp.jon. ,, ^^ umvermi sign affixed, either to pcrmmiy 
" or times, or places, or tUngs, signifies onfy 
'* a greater number, but not all witiioot ex- 
*' ception." Schleusner likewise observes: 
** that the vford «•«? — a//, every, is <rften em- 
" ployed in Scripture, indefifdtefy, to signiiy 
" various, of different hinds; and often also, 
^* to denote many, a great number^!' Michaelis 
remarks to the same purpose : " The Jews 
" have well observed, that ta, oif, ct^cry, is 
^' not to be understood, on all occasioiis, with 
'' the mathematical sense of aU; becauBe, k 
^' is also'used to signify many. Thus in Isaiah, 
^< xxiv. 10, where we read, 'every house is simt 
<< up,' Kimchi most truly observes: ^though 
" he says, every house, he only means nongr; 
^^ as it is said, all countries came into Egypt' 
*' I quote the judgment of a Jew, raAer Aan 
" of a Christian, that I may not be nnstrostod. 
*' But, if we reflect upon our own natirc 
'« tcmgues, we shall find, that we ofiea. use 
" t|^e '.term off, for many, or mostK' It is 
thus, that in tiie vision of St. Peter, ia whidi 
it is related by the historian, that-hc bdijdi 



Lex. Gr. in N. Test. • SuppL ad Lex. Heb. No. 1158. 
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a large vessel containing " warra, r» nrfawoSa part in. 
Tuf yuf* — all the four-footed beasts of the — 

CHAP Xill* 

'' earth/' &e. it is not necessary to suppose that 
they were, zoologically and numerically, all 
the quadrupeds of the creation ; but, only a num- 
ber and a variety sufficiently great, first, for 
tfae selection which St. Peter was called upon 
to make between clean and unclean ; and next, 
to prove to him how extensively those distinc- 
tions were now done away by God. Accord- 
ingly, the passage is rendered by Schleusner, 
" varii generis quadrupedes — quadrupeds of various 
** kinds r smd it is paraphrased by Pyle, 
** abundance of beasts'' And with good reason ; 
for, where St. Peter himself afterwards relates 
the vision to the apostles, he omits the word 

irfln»Ta— '* otf," and says only, rot nrfctircia^'-^ 

" four-footed beasts.'' We have a remai:^ble 
example of this strong mode of speech in 1 Kings, 
xviii. 10; where Obadiah affirms thus forcibly 
and solemnly to Elijah : '^ as the Lord thy 
'^ God liveth, there is no nation or kingdom 
^ whither my Lord hath not sent to seek thee\'' 
Wliich affirmation, though universal in its terms, 
was evidently not designed to be universal 
in its signification; and innumerable instances 
of the same mode of speech, are to be found 



' AcU, X. 12. ' Ibid, xl 6. • 1 Kings, xviii. 10. 
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PJLRT lit itt tk^ sftcred writkigs. In die same manner, it 
— is tdleged, we are to understand with limitation 

25^J21j the tenns of the record m the passage which 
we pre considering ; there being nothing in 
the history to controvert such an interpreta- 
tion, /which other considerations tend to render 
probable^ namely, the ccffrespondence between 
the dimensions which are given of the capacity 
of the ark, and oinr present extended know- 
ledge of the varieities of the animal creation. 
CVhv the calculationa of numbers and capacity 
exhibited by Prideaux, Pote, and wme tAher 
ploua foreign divineatif a former age, are moie 
ipgeaions than they aie truly available. 

And> indeed, there is nothing in this ac- 
deptation c£ the history whidi is not perfectly 
consistent with the text ; considering^ that 
untversid terms are often to be taken in Scrips 
tore wilh Hmikation, and^ IhoA the text coirtaina 
nothing to define and fix the s^gnifibcatian in An 
inatanoe which we are considering: for» the 
wt»rds '' atijkik^'' are here only equivalent te 
the words ^' ckan, mdumdeat^'' ki the snoeeedr 
ing chapter. And if such is its senaew ^SbaX 
only a numerous tekded portmi of the animal 
species were {^reserved in the ark; theoi it 
would seem, ^t tlie divine puipMe in that 
partial preservation was, first, the preservatimi 
of the progenitors of a new human race ; se* 
coadly, the preservation of a number of i 



I 
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pecie ssuflSciently great to provide an mpran pART Ult 
eive memorial, of the faith of Noah and of the — 
fact of that fearful catastrophe, to be trans- 
mitted circumstantially by tradition to sac^ 
ceeding generations; and thus to constitute 
rinrop, a type, of divine deliverance, of which St. 
Petw has pointed out «u^r»Tuiroy, an oitfi^^^ For, 
we are certainly not to understand^ that Ck)d 
could not have had animals to inhabit His earth, 
unless He had taken a provident care of those 
which He then had alive. 

But, this determination of the question gives 
immediate rise to another question, viz. /rom 
whence then proceeded all those other species 
of animals now existing upon the earth, cif 
which none were contained in the ark ? Hypo- 
thesis and system are at once ready with their 
answer. But, before we admit of any answer, 
we must lay down two indispensable condition:^, 
to which that answer must submit ; 1 . It must 
not contradict the history : 2. It must be in 
consistency and harmony with the history. Every 
judgment exercised to reasoning, will admit 
the justness of these . two preliminary con- 
ditions. And these being admittedji we can 
by no means allow the explanation proposed 
by De Luc; that those species subsisted, 
during the deluge, upon certidn islands in the 



• 1 Ptter, Hi. 21. 
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PART III. (ifici^ sea, wfaich^ as the sea retired, became 
' — the summits of mountains on the new continesAs. 

cHAP.xni. J Because this explanation, however ingenious 
it may appear, is plainly a mere shift and contri- 
vance of the invention, which betrays its &Uacy 
upon a moment's reflection ; for, as Mr. Kirwan 
justly observes, '^ if such islands did exist daring 
" the deluge, it would surely have been more 
** convenient for Noah, his family, and animals, 
^* to have been transported, at once, to pne of 
** these, than to have 'remained pent up in the 
" ark," for upwards of twelve montihs. Ti\i\^ 2. 
and principally, because it is so far from being 
in harmony with the history, that it directly ow- 
tradicts it. For, the history expressly declares, 
4hat *' every living substance was destroyed, 
*' eitcept Noah, and they that were with 
" him in the ark/' And, the words ''every 
'* living substance/' cannot be taken here with 
limitation, as in the former passage, although 
the younger RosenmuUer would so interpret 
them' ; because, the universality of their signi- 



* This learned commentator, seduced by the same error 
which had seduced his learned father, uncritically contenli; 
that the proposition, '' all the high hUU and mountaims mmdr 
" the WHOLE HEAVXK toere caoered^ is not to be imderstood 
universally, because we find the same phrase, '^ under^iht 
lohole heaven," used with limitation in Deut ii. 25. But, bow is 
it used tjiere, if properly rendered and punctuated ? *« This d^ 
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£cBtioaoL \&Jix€d by another passage, which <}is- PART in. 
tinctly states, that the waters were eleyated 
for some months, above the summits of t fie highest 
mountains; so that every part of the earth. 



'^ xnU I begin U put the dread of theey and the fear of thee, 
** vpon THE NATIONS wtder the whole heaven which shall 
** hbar of thee; and they thall tremble,'' ^. Here, the uni- 
▼enal tenxi '^ alf' is omitted, and is ^chaoged for the particular 
xestnction, ** the nations which shall hear of thee;*' and 
these are specified in Exod. zv. 14, 15, to be the inhabitants 
of Palestine, Edom, Moab, and Canaan. Whereas, in the 
passage of Genesis, not only ** all the high hills and monntamB 
^ under the whde heaTen** are without restriction ; but the com- 
moa law qfjlutds demonstrates, that the proposition, if true 
at all, must be universally and equally true of all hills and 
mountains of the sabte elevation, oyer the whole earth. (SchoU 
m Gen. vi. 24. p. 64, 5.) The four hypothetic^ and falla- 
cious arguments, which this expositor is led to adduce in 
&vour of a partial operation of the deluge, are felly refitted 
in this disquisition : ^' 1. That Ood did not design to destroy 
^^ all animals, but man only, whose race had not spread 
\^ beyond the regions of Tigris and Euphrates. 2. That 
" the high mountaint covered by the xoaters, were only those 
'^ of the countries adjoining those rivers. 3. That all the 
^ waters of the sea and atmosphere would not suffice to in* 
*^ undate the whole earth. 4. That the inundation of the flood 
** could not have conveyed shells and marine animal rdica 
'^ to the tops of mountains, but that these must have been. 
** the effect of some anterior inundation.*' (Ibid.) All these 
suggestions, manifestly proceed firom an original msappre- 
hension of the true nature of that second great revolution 
of the ^lobe. > ' t 
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JURTUI. -M which antaiaii mi^t faitTe 

fifAyxuh ^^***' ^^ Bubmerged. If, therefom, we are 
io miderstaiul from the record, that onfy t 
Selection of animal species was preserved k 
the ark ; we must necessarily understand also, 
that all the remaiuiag species, a^d the entire 
remainder of the animal creation, paisked m 
ikewateri. 

But now it will be asked ; frrnn whmee tlMi 
proceeded llie Jtrst of all the species actnaBy 
es^isting, of which there were none in the ark ! 
I ask, in replyi from whence proceeded ^isi& first 
of all the speciee actually existing, of wbich dwrt 
were 9ome in the ark ? The sdutioA of the latter 
question, will be the solution of the formar. 
The renovation of the earth, and its creation^ arc 
events wbi^b bear so direct and true an ana- 
logy to each other, that reason directs ua to 
eonclude of the one from the other ; and, in 
defect of knowledge concerning the one, to 
deduce it from our knowledge respecting the 
other. Vegetation^ in the new earth, must have 
been a siew creation; and why should not new 
creation have extended, in the ww earth, to the 
animal as well as to the vegetable kingdom, if it 
was the intention of the Creator, that the ark 
should not contain individuals of every species? 
That such was His intention, is proved by the 
wuititude of fossil remains of animal sjpwsM 
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irhfch nd bugerexkt. Thut it wa* His mtenticm PART HI. 
Iteit the ark should contain some, is proved^ bfrtk ^^JITL,,- 

* CRAP.XIiI. 

4>y the terms (tf the record, and by die extra^ 
ordinary evidence of the camd of ArsHa. In 
understanding the historian to relate, that only 
a limited number of species were preserved, 
and that all the rest perished ; and in inferring, 
as a necessary consequence, that the Creator 
replenished His new earth with new species, by 
His own divine act, after He had broaght it to 
light ; we do not contradict the hutory, which is 
altogether silsfU upon the subject, and we in- 
terpret consistently with the history, because we 
tttterpret in conformity with ite declarations in 
a case analogous. There is no other difficulty 
whatever in thb sdiution, than that with 
which mere physical science has always to con* 
tend, in admitting immediate creation as the 
true mode of all Jirst formations; and which 
urges it to insert as many imaginary causes 
as it can devise, between aU effects and a 
first cause, even where no secondary cause cau 
possibly have intervened. It has though fit to 
asiome, gratuitously, that it is ufq>hilosophical to 
ai^pue, iapla/sics, beyond secondary causes; that 
we are bound to find the causes of aU sensAk 
pkanomena, among secondary causes; and, that 
the mention of creation is not to be admitted 
in physics. This was the great princij^e which 
the materialism and infidelity of the two 
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PART HI. last centuries laboured so industriously to 
CB^xuL ^t^^lish, in order to exclude all moral w- 
terference, and which physical science so gese- 
lally and so absurdly conceded: with .the 
Tast exceptions, however, of Bacon a^ New- 
ton* But, in so doing, it only proved itself 
to be '^ unphilosophkal r wA rendered itself 
incapable of reasoning to *' the most general 
" principle.'' 

T« ainoTCv xfuvtra^ vap* «jxiv*— -** Why shouUU 

^ be thought a thing incredible with us,"^ tbat 
God, who created once^ should CT^i«te mioTe 
^han once ? Is it^ that His creative power was 
ea^hausted in its first effort ? Is it, that we are 
in possession of the rule by which alone creative 
power may be exercised? Or is it, that we 
are any where told, that God has never exer> 
cised that power since the first universal area- 
lion? When He pronounced the^/iof, " Let the 
•* river bring forth frogs abundantly ^" Sec. ; it 
was the same Jiat with whiqh He had at first 
pronounced, ^* Let the waters bring f<»th 
'^ abundantly the living creature that hath lifer 
The naturalists and philosophers of Egypt, nay, 
JVIoses himself, concluded that this innumerable 
((warm, '' which covered the land, and filled the 
f villages, and houses, and fields," must hav? 



I Acts, xxvi. 8. * Exod. viii. 3. 
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been the natural inhabitants of the Nik ; aod PART IIL 
jthey therefore prayed, " that they might de- ^h^J^J^jh 
" part, and remain in the river only^r But, 
when their prayer was, heard, those animals 
were not caused to depart and to remain in the 
river, of which they were not the natural in* 
halntaiits ; for, being only designed as a tempos 
rary burthen on creation, " the Lord did, indeed-, 
^* according to the word of Moses, but the frogs 
** died, and they gathered them into heaps *," De 
Luc would *■ easily conceive, how this produc- 
" tion might have been contrived ; not indeed 
^ * without a miracle, but without a new creation '." 
But, this is a capricious and irrational distinc- 
tion ; for, if it was by miracle, that miracle might 
as probably have been exercised in new creation^ 
as in any other supernatural mode. It i$ just as 
easy, to an unsophisticated intelligence, to 
deduce primitive formation from creative potvef\ as 
to deduce secondary formation from generative 
, power. It is certain, that if it was hy miracle, we 
are absolutely incapable of determining, of ourr 
selves, what mode it was. All physical probabilities, 
are here vain and impertinent. 

To determine to refer every effect to ja 
secondary cause, in a crisis in which the Fir^ 



» Exod.viii. 9, 10,11. • lb. 14. 

' See above, note to p. 207. 
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PART ni. Cause was in immediate and manifest of>eratMii, 
chaTxhi ^^' setting aside all moral considerations, most 
unskilful and irrational; and demonstn^es an 
entire alienation from the philosophy of Newton, 
of which the great principle is, *' de Deo ex 
'^ phanomenis dissererCj ad philasaphiam nOturakm 
'* pertinet^^It pertaim to natural phiiasopky, U 
" reason from phenomena to God."* Now, the 
pheenomena which we are considering^ neces- 
sarily lead us to God. 

In the case of the human nee, it was e^ 
sential to the moral purpose of God, i!baX the 
whole race should descends from one and the same 
first parent ; because. His mysterious scheme for 
their ultimate destination was founded upon their 
€ommon relation to t)iB.t first parent : "in Adam, 
'* A Li DIE*:" Therefore, ''He made of one and the 
^* same blood, all nations of men*. ^' But, since that 
purpose did not extend to the brute specie^ 
we have no reason whatever for supposing, that 
it was indispensably necessary that every post- 
diluvian brute race should descend from an ante- 
diluvian parent; and physics cannot pretend te 
assign any law, which can prescribe bounds to 
the creative power of Him who ** killeih md 
maketh alive ', and who will do all His pleasure \ 
I conclude, therefore, 1. from the record of 



sCor.xy.22. 'AcU,x¥S.36. M8Mi.ii.«. «If.zbLia 
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the deksgtp that the whole aninml creatioii, ea^ part HI. 

oepting only that selected portion ci animal — 

individuals which was preserved in the ark, 

perished in that catastrophe. I conclude, 2. from 

the inmmerabk fragments of extinct species which 

remain^ that individuals of all the antediluviaa 

animal species were not preserved in the airk. 

And, if there is reason to infer, either from 

t^ genius of the historian's language, or from 

the dimensions of the ark which he has so care* 

ftiUy and minutely imparted to us, that he 

does not affirm, that individuals of aU thepast^ 

dibman species were contained within that 

fabric, I then conclude, 3. and finally; that 

he has left us to infer from his relation of the 

creation, that the same Almighty Being whose 

operations he has therein recoorded, exercised 

His creative power in animal, no less than 

in vegetable formations, in the renovation cf 

His fkbe; that ''He took away thdr breath, 

'' and they died, and returned to their dust; that 

'' He sent forth His S^t, and they were created^ 

^ and He renewed the face of the earth^.'' 

It is manifest, from the ejmvia of theestinct 
species, that the ark excluded numy varieties ^ 
animals: this is a conclusion from the phsttuh 



Plilmchr.29, 30. 
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PART III. mma, infinitely more sound than ictiy which the 
^jg^^^^^j speculations of the mineral geology have been 
able to extort from them. It is therefore pro- 
bable^ that the animals assembled for preserva- 
tion were collected from only a part of the pri- 
mitive continents, namely, that part in which the 
patriarch himself reiiided ; and it will then be- 
come further probable, that a new animal crea- 
tion, of various species, followed the production 
and exsiccation oi th^ second earth, as the same 
had followed the production and exi^ccation oi 
the first earth. And such must have beea" 
the case, if it was the design of the Master 
and 'Disposer of this globe so to distribute the 
habitable surfaces of His new earth, by the tnter- 
position of waters, that the brute races ce»i/d fiof, 
like the human race, pass from the one sur&ce 
to the other, by the laws which He asngned to 
their natures. And accordingly, the character- 
istic peculiarities, which have been so notably 
tod admirably provided to distinguish from 
eadi other the animal species of the different 
continents, testify powerfully in confirmation of 
this fact J to every mind in which moral reason- 
ing m^xvLtdins its due supremacy. 

The creation, and renovation of the earth, are 
co-ordinate events, corresponding by various 
and true analogies ; and they are both to be 
referred to the same intelligence and the same 
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power. Whether vpb consider, the production part'IIL 
of an habitable land by the removal of the — 
waters which covered it ; or, the clothing that 
land with universal vegetation ; or, vthe com* 
mencement of new human and brute races to 
inhabit and possess it; the resemblance is so 
exact, and the correspond^ice so peculiar, that 
reason instructs us to employ our knowledge of 
the former, to guide us to a just apprehension of 
the latter- '* God,'' says Philo, '' thought fit to 
<^ make Noah both the end and the beginning 
** of our race; the end of that which was ft^(?re 
*^ the flood, and the beginning of that which 
'* was after the floods" So similar, indeed, 
were the positions of the first parents, of both 
races, and so intricately did the origins of both 
Taces become at length involved in ancient tradi- 
tion; that we often find the same region, and the 
same seat, confusedly ascribed to the progeni- 
tor of each race* 

We may here observe; that as Adah, the 
common parent of ih^Jirst race, was tf^ source 
from which the knowledge of the important 
truths imparted to him by his Creator was 
traiwmitted to that first race, so Noah, the 
common parent of the second race, was the 
source through which that same knowledge was 



* Dt AhrahamOf p. 7. 



PART III extended te the Mooad race. Hence k it| 
CHAPxiiL ^^ ^ ^ antiquities of the heathen worid» we 
diacover such manifest evidfiooe of original iA»* 
tity in principles and traditions. Hence it «as» 
that the learned ThonM Bnmet thus ccmtended: 
** Whai «hduld hinder us from believing, that 
'^ those heads of theology and piiiloseffay, 
*' which are foimd ainong the aaicicnt bariboric 
*' nations, descended to his postedty^ the per- 
'' sons who lived after tiie deluge, £rom this 

** POUNTAIK, this OftlOlKAL MAN, wkoK 

'' hMMgt tstifiM to Aoth worUff Noah is 
^ reported to have delivered mord frtcepU to 
** his sons and kinsmen, whiGh «re usually 
*^ called ' the precepts qf Noah/ and why mC 
** also doctrines, whdch may as justly be caBdl 
'* the thctrines of Noah ? For, as those pnotfts 
'' w^ere not about inconsiderate things, or 
'^ duties of little moment, but had a reference 
" to those which were highly necesdary to tbt 
'* ingorovemettt of human l\fe; so, also, these 
'' doctrines respect the principal orders and 
*^ most knp<>rtant articles of the natur al werU; 
'* as, how it began — m what form and structmrt H 
** Jirit appeared — what changes or violeta moHom 
** it has already undergone, or nuof haret^ 
*' en^re— whether it is to be dissolved or renewed, 
*' and what is to be the last exit andjinal con- 
'' elusion of all things. In these general and 
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'' important heads (if I mistake not) the pri- part III. 
" maeval wisdom was concerned, or that part 

CHAP XIII> 

'* of it which had relation to the world and ^-^,-^ ' 

'* nature. Now, Noah was the common heir 

'' of all: therefore, in my opinion, this in- 

" HABITANT OF BOTH WORLDS then delivered the 

" lamp of learning from one to the other; and 

'' propagated through the universe, together 

'' with his offspring and primitive people, some 

'' seeds both of natural and moral doctrine. But, 

" in after ages they very much declined ; and I 

** must freely acknowledge, that those seminal 

'* doctrines were almost choked by the pre- 

** ^vailing tares ^.'* In which vicious crop, we 

know that the doctrine of a chaotic oeogonit 

was eminently luxuriant. 



De Originibu* Rarum, P. f. c. 14. Eng. Tr. p. '344. 
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CHAPTBR XIV, 

PART III. IThi^e retn^ns a qtiestiDtt, wiiicfa tiie ptoptm- 

^„ ~" ^ iion of fhd destruction of the ante-dthman atfth^ 
CHAP, xrv • 4J ^ 

wul n&turally suggest t6 the tntud ; and whidi 
ought, therefore, not to be pKdsed over Witbbai 
notice. It will be a^ked; if the first eartk 
perished, what ate We to tmdetstand concerbing 
the description of the rivers cf Edoiy eontaiBed 
in vetses II, M, 13, and 14; of the seeood 
chapter of Genesis f We cannot t\A tiie knot 
of this difficulty with so littiie eetemMy as Oe 
Luc ; who, without hes it a tio o, affirms that the 
riven therein enumerated were not the pnaad 
Euphrates^ Sec. but *' certain ante-dUuvian rwars^ 
** whose names were afterwards transferred to 
'' rivers of the new earth; as is common in 
'* colonies, where new places are called after 
•* the names of the mother-country*." 

This is a question, pertaining to an entirely 
distinct branch of inquiry ; yet it is yeiy 



' I^tt. GhL p. 327,^. 
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itetMTilkl td the preset subjtet, that it should PART Uh 
he resolvt^ here. chapTxiv. 

l%at thiB desdr^iofi #f rwets constitutes a 
pMPenthesk, mterswtibg the diiett 'thread of the 
histoty^ and that' it hds been iiisefted ton 
the purpose of iltudrgtian, is nuodfest upon 
the flee of the tut; but, a erUiesl qumticm 
Arises upon this parmtkcsis, yrinch those wlUl 
best apprehend who are meet dcinversaat wsdt 
iM^iMC mmmsoHpts and with the Ymix^r^ of 
tii&ir tl^me^^pikns : yia^ whether this iHustra- 
ti^e insertion wai written by the duthor if 
the kUM^^ cflp> Whether it is iwt mpre pro- 
bable that it was originally a margimd gbus^ 
Which, in process of time, becsone incm^po^^ttei 
into the b(ddy of the tektf Te such ghs^^ 
Bishop Ldwth has oeeasioa to advert in his notea 
oil Isiyiah, and Kennicott has trei^ed ef them^ 
i^re difiusely, in his dissertations oa tiie 
Hebrew text; and lilere are &w ancient 
authors who^e writings have not, in sonie 
degree or other, suflFered depravaitiim by sivubur 
incorporations. Both the Sacred Testaments are 
known to have sustained such depravations, in 
several instances. 

In order to illustrate this subject for those 
who may not have had experience in this branch 
of investigation, I ^hall adduce an example of 
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PART III. an mcarp&rated ^Um in the New Testament, 
— . which is but little known, but which is botii 

CHAP. XIV- . .^ ^ .. ir J V V, 

very in^rtant in itself, and very applicable 
to the case before us. It is remarkable, that 
Michaelis has passed oyer it in his - criti- 
cisms on St. Jdm's Gospel : Bishop Mar^ 
however, has duly remarked it in his notes 
on that work, and has deduced from it the 
conclusions which it obviously suggests. 

In the Royal Library at Paris is a remnant 
of a very ancient Greek MS. of the New Tes- 
tament, the Codex EphremiK This valuable 
relic is pronounced by Wetstein, (in whose 
enumeration it is marked C,) to be of the 
same age as the celebrated Alexandrian MS. ; 
but, the passage which I am about to pro- 
duce,, will certainly not tend to diminish its 
comparative antiquity. Montfaucon has given a 
• fac-simk* of the first six vers.es of the 5th 
clu4>ter of St. John s Gospel, as they stand in 
this MS. ; in which that poHion of the evan- 
gelical history is thus read : 

fxira ii T«UT« nv 11 loprti t«v 



* Michaelis* Introd. to the New TestamaU^ by Haesh, 
Tol. ii. p. 258. 

* Palaograpk. Grctc. p. 214, 5. 
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Mfm »mrt0n tmn 

MXufA0nd(f MM roiq Is^o(rdXu|iioK iiri nf wfO'f 

f T«{M1 ro rat - ^ *, 

{^p. jtwvfOTK (3»T»xii xoXv/tApu^fa, u nri- 
i^[«£k fifm TV ' «/) » « A » 

T«^;C«»'««'fi^*^ XiyOjlXfMI ippOMfl^i Bf(M«V«, 

•ffxffi TfiaxorrM x»i •htm rni 
f^oiy i¥ nf Airitiiuft avrou. 
rouroy if(i)¥ i h^oir; x«r«Xf t* 

fAfVOV KOH yWU^ OTI, X. T. X. 

After this there was a 
feast of the Jews, and 

Torantiigdwttit JesHS Went UO tO JeTU-* 
down at a certain 

'season, into the salem. rlOW, thete IS 
lHith,and troubled t. xi. 

the water; who- at Jenisaleni, by tne 

soever then first, i _«. U«.*U 

'afterthetroobHng shccp -market, a batn, 

'pcdinjwas'made which is Called in 

'^et^6uZ»^t the Hebrew tongue 
Bethesda, having five 
porches. In these lay 
a great number of im- 
potent folk, of blind, 
halt, withered. And a 
certain man was there, ^^ ^7 ^ 
which had an kifirmity ^•»«'*- 
thirty and eight years. 



bad. 
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i^ART tn. When Jesus sawF h«B 



OHAP.xnr. 



In the( Greek MS., the tes^ aD4 thematginal 
sentences, though botk are m tha tmcial cha- 
racter, are written by diflEerettt hsmds; and it 
will be evident, ^fixunr the laogw^, and firom 
l&e Itac^m percef^ble in the luMo*, that these 
are of a date posterior te the ^Mtoer. It will be 
equally manifi^t, that they were marginal fwles, 
annexed with dsbe design of iBH^aiing the 
papular superstkim uftder which the infirm man 
was waiting at the bath ; but, at the same time, 
adopting the superstition^ end averring it to 
be true. The oid^^iodl tcixt, was free from that 
blemish; and the eimplicily and cipae segnepcf 
of the recitd, bear interfial e^yjdence that ttiose 
marginal passages* are al^n to. it. The super- 
stitious clause, therefi»i;e^ 4oq6 not pertain to 
the evangelical fciiUiorian, but has beeomdnafr' 
porated into ^ history m 4ik progress iff trans- 
cription. 

Bishop MasA l^s speaks concerning 
this passage: *' The Ciwil^ Ephrem has many 
•* marginal notes wrifte^ in uncial letters, 
** without acdewts. Th^ .proves w^t has been 
*^ sometimes dorwbted, that marginal notes were 
" made in the BM»t aociejut MSS., and that 
'' this practice prevailed in the early ages of 



'* seem to have been confined to such MSS. as cH^ixiv. 

«* wf re m the hands o^ private persons ; .while 

« those wbi«^ have l^^ep vMd for q!^ui;ch ser> 

** y\c% «iQh M the Qodui ^eza, we. without 

*' tkooB. It is UJ(ev';4se f^qiarkahlei til^t in thi9 

« M& tt»,4»p»te^ Of gather ^purioya te«* of 

" Jtk», y* 4..4f writtep, »«<l« «?.<^ <<^?/; >^t in^ 

*• steri^ #6A<?#«». Now» as tl»is verse i^ 

^ lottf Igr pmittpd ii» tlie C^deje ^*<f w4 tl^ 

« C§<kf ir<i<Kf4Hf«, which wp t|he two, moa^ 

^ a«Min$MSS. now f)xtant; as it isli^wi;^ 

" Mia^fld i» the 04ef JE^pAre^ (which is in- 

* l^riw » ««e to the C<¥*w? JJcaw^, but written 

^ i9 tlbiie mf^9» as Awbolion; is written in joox^ 

*'. «|od#i9.M6?t ^ <A« ^** ^^^ meyrked with an 

<♦ ##««w*i.or 0Mv4> «W «HP»c»w; apd in MSS, 

'^ jtiU TO»re »p4«ffn is written without any 

<♦ it hw aofvirtd it* plac/: in cwr present teM; 
** and have pjroo^ positive that the verse was 
** origiaaUy iwithing »<»» thsm a marg^nol acho^ 
** fiw, a»doJFc<w«e.gww<«*. Other passages 
<-< likewins «) tto Creek ToiUament owe their 
" pBuenfc ftyistenoe in thf printed editions 
« to «ie »>we QW«e*." What the learned 
pnelaie h«re al^ww of the C?rfieA Testament. 

• Mr<^ «• W. ?. «i a.j>. »3a. Hole il«. 
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PART III. Kennicott has shown to be the case also of the 
— Hebrew. 

In the second chapter of Grenesis, there 
appears an internal critical evidence of an 
insertion of the 11th, 12th, 13th, and I4A 
verses, similar to this in St John, consti- 
tuting, in a similar manner, a paradkesU in- 
tersecting the thread of the narration ; and in- 
troduced, solely for the purpose o£ illostratioiL 
It does not wear the characterof the simple 
narrative in which it appears ; but, of a gloss or 
note of a later age, founded upon the ftjiciful 
traditions prevailing with respect to the situa- 
tion of the ancient Paradise. The reader will 
find evidence of the unconquered diflSculty of 
reconciling this description with true geo- 
graphy, if he consults Michaelis' SuppkmesUa 
ad Lex. Heb. on the names, of Eden, and of die 
foUr rivers mentioned in the verses in question. 
I have therefore long been confirmed, on critical 
grounds alone, and without any relation to the 
particular argument of the present treatise, in 
the persuasion, that those four verses were a 
gloss of very ancient date ; which became incor- 
porated into the text, either during the captivity, 
while the Hebrews were dwelling in the regions 
bordering upon the Hiddekel (or Tigris) and Eu- 
phrates, or after their return firom that captivity; 
md that the text, and glos8» stood prigiiially thus « 
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The nana oi the 
Jint is PUoH ; 
tbit b H wbidi 
coromissetb the 
wboJe land of 
HavUakf where 
there is Bold; 
mnd the gold of 
thmt lend is good : 
there is bdellium 
sod the onyx- 
stone. Aiid the 
of tlie te- 



And the Lord God 
planted a garden east- 
ward in Eden; and 
there he put the man 
whom he had formed. 
And out of the ground 
made the Lord God to 
grow every tree that is 
pleasant to the sight 
and good for food; the 
tree of life also in the 
midst of the garden, 
and the tree of the 
knowledge of good and 
evil. And a river went 
out of Eden to water the 
garden, and from thence 
it was parted and be- j^m* "vcr is Ci- 

^ nan: the same is it 

came into four heads, thetenoompwieth 

the whole land of 

And the Lord God took ^i^- ^And 

the name of the 

the man, and put him tWrdisHuWefcei; 

* that is it which 

mto the garden of Eden goeth in front of 

. Auyria^, And 

to dress it, and to keep the/ottrtfcnTeru 

., - • Euphrata, 

It, &c. 



PART III. 



CHAP. XIV. 



' The Hiddekel, or Tigris, runs along the western side of 
ancient Assyria; that is, along that front or face of Assyria 
which looks towards Judea. The word cn^, signifies both, 
Mnte, anirorsum — heforcf tM front tf, and, versus Orientem 
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PART HI. That the illustration iQ«en40d is unskilfii], 
CfUpTxiY. ^^^ ^^^ ^^^ answer to the text^ is manifiest ; 
for, the text describee an^ rirer, whereas tli^ 
gloss assigas ^fimr rivers. Michaalis leamediy 
shows, that, t^sfwn^ heads, denotes sources in all 
the Oriental languages^ ; 30 jthftt the cor^luence 
of four streums, {uroeeeding from the fmr 
sources or heads to w]Mck ^e historian traces 
them, produced the one (t^Ver related by Moses ; 
which ther^ore caa have 910 relation to the 
four rivers recited in the glo^s. The youQger 
Rosenmuller^ who inte?pi)9t8 "qt^^tuorjlumi — 
'' four rivers,'' is obUgfEKi aeyerthdesa to add» 
*' fluvius iUe, ex qup qimtuor aUi orti sunt 
" hodie frustra ;u<prf^r-*^that rivw, out of 
'' which four other PYi^ wcose, i^ in vain sought 
*''for at the present d^^'' Nor caa we wonder 
at this ill success, i^n i^ is t^ qatiira af att 
rivers to grqw by cet^tfenoei no riyer sefomtm 
its waters into different rimsfys, imless at tb» 
deita {ormei pf alluvial spU at it^ si^uth by 



— tatoardt ox ou the cast; and much «nof hat beeft ee* 
casioned by confounding the two aigoificfttioos* In tbii 
place, it manifestly signifies in /rout of, and therefore, ok ike 
west of Aityria; not " towards the east of Assyria,"^ as oat 
¥er9ion renders it in common with many others. The first 
interpreters have correctly rendered it, iM(Tur»m Ajtov^b — 
" in front of Assyria '\ 
*St^LadLcx.H€h.n.2^00. . ^Schl.adGen.p.2Z. 
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the perpetual conflict between the sea and its PART III. 

*^^' CHAP. XIV. 

But, since all the rivers adduced in the 
Hebrew gloss have their origin in Armenia, the 
locality alone enables us to perceive, that its 
author was deeply impressed with the tradi- 
tions respecting the seat of the renewal of the 
human race, and that he identified it with that 
of its origin in Eden; and that he thus violently 
applied to the latter, the characters properly 
«ii4 ^XcltMively pertfooing to the former. Tbe 
flutial description introduoed into the four 
0t}r4fes, otinnot tiier^ore be ?egarded, critically, 
as any part of the Mqsaical history; and 
consequently, it can have no weight to sJTect 
the ^btong evid^^e which has been deduced 
fiim that history, and from the sense of the 
wicicmt Jewtah fmd ChriiMiaa churches, of the 
PESTHw;? i»N qf the FRiMiTivE EARTH by the 
watersqfihepELV^z^ 
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CONCLUSION. 



coKCLusioK. We hiave now considered the principal argu- 
ments which have induced Ihe nvmei^l geology 
to assume, that there must have beei& more 
general revolutions of this globe than Ae two 
recorded in the Mosaical history; and we have 
found, upon due examination, that the pbh 
ralitjf thus assumed is the offspring of defective 
investigation and unregulated ftncy, and that 
.the " numerous revolutions'' alleged are all le- 
ducibfe, in point of fact, to those two <mfy. 

In this second question, therefore; relative 
to the changes which this globe has undergone 
since its Jirst formation, and to the mode by which 
those changes were effected ; the Mosaical 
geology has maintained the superiority over 
the mineral, which it established in the^>Jrj« 
question, relative, to the mode by which that 
Jirst formation was produced. It has main- 
tained that superiority by showing, that in 
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each question it can endure the most rigid conclusion. 
trial, by the test, of Newton's principles of 
universal philosophy^ and of his method of 
analysis and induction ; yrhereas, the mineral 
geology, applied to the same test, is altogether 
rejected by it in both questions. Having there- 
fore ascertained what we were originally to 
seek, viz. which of the two guides it behoves 
us to follow, as competent to conduct us, 
with the most perfect security, to a knowledge 
of those great historical secrets of time and 
nature which constitute the proper objects of 
true geology; let us now. collect, and reduce 
mto order, the general principles which we have 
obtained ; and let us sketch out for ourselves a 
General Scheme, which may at all times guide 
our view' in contemplating the phanomena ap- 
parent in the globe, and which may secure us 
against the fascination of unsubstantial theories, 
and the seduction of illusive analogies. 

And, 1. We take our ground upon the con- 
current principle of Moses, Bacon, and New- 
ton : That God, in, the beginning, created by 
His power, and set in order by the counsels rf 
His intelligence, all material things; in such 
sizes and fgures, and with such other properties, 
and in such proportions to space, as most conduced 
to THE END for which He formed them. This 
is the^r^^ principle in sane physics. 
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coKCLtTsioK. ik Thftt dti frsst /wrmatums^ m M ike tMrec 
kingdoms of terrcstrM tmater, tnm^ v^et^Alk. 
and animal, were therefore created, at amw 
equally^ perfect end oompkte in their respeotm 
structures, can^mUkms, and arrangemmls. 

3. That, after aftathn, 6op auhjettol itt 
those material things to certain Imm of Hia owat 
enactment; by the operation of whieb, tbe 
order, which He alone had^raf est^AUshed^ wee 
to be maintained and amtimted: whicfa k(wa< ea 
Bacon inculcates, are the same whieh tm^gm^ 
and inphysics, are called the lawsefnoture^ . 

4. That ih^frstformations, or creaiimm^ of eitt 
material things, were prepared with relatieQ 
sttid correspondence to the laws which w«e 
afterwards to obtain in them, and, as it wefe» in 
anticipatian of thdr operation ; so that the j»&tf- 
nomena of ^rst formations could not indicate tfcr 
mode by which the formationB were realfy pio- 
duced, although they might appear to exhibit 
such indications. 
' 6. That this globe, so eomtroeted ait il» 

origin, has undergone two, and onfy two, gcBS*^ 
ral changes or revolutions of its subetance; 
each of which was caused by the immadtata 
will, intelligence, and power of Gap e:fierciBed 
upon the work which He had formed, and 
directing the laws or agencies which He 
ordained within it. 
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6. TiMtt, by the first chaf^e or tevokOion, ooHCLusioy. 
one pofikn or dimian of th6 surface of the 
globe Wfts suddenly and vidently /fractured 
$Uid depftued^ in order td form, in the first 
instance, d receptack on bed for the waters 
unirerssdDy diffused orer that surface, and to 
expose the other perticn, that it might become 
a divelSng far anmal life; but yet, vdth an 
ulterior design, that the receptacle of the waters 
should eventually beconid tibe chief theatre of 
afiimal existence, by the portion first exposed 
experiencing a similar fracture and depression, 
and thus becoming, in its turn, the receptacle 
of the same waters; which should then be trans* 
fused into it, leaying their former receptacle void 
anddrp. 

7. That, this first revolution took place 
before the existence, that is, before ihie creation, 
of any organized beings*, 

8. That the sea, collected into this vast 
fractured cavity of the globe's surface, continued 
to occupy it during 1656 yeiurs; during which 
long period of time, its waters acted in various 
modes, chemical and mechanical, upon the 
several soils and fi:iagments which formed its 
bed; and marine organic matter, animal and 
vegetable, was generated and accumulated in 
vaH abtmdance. 

9. That, after the. expiration pf those 1656 
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CONCLUSION, years, it pleaded Gop, in a second rembUmt 
to execute His ulterior design, by repeotsx^ tbe 
amazing operation by.which He had dipo^tk 
Jirst earth; ai^d, by |Jie disruption and depi^ 
sion of th^tjftrst earth ^low the level of the be4 
of the^r^f se(^y to produce a new, bed, into which 
the waters despended from their Jbrmer bed, 
leaving it^to become the theatre, of the future 
generations of fn(nikind. . ,. 

10. That THIS PRESENT EARTH, WOS that 
FORMER BED. . 

1 1. That it muLSt^ therefore, oecessanly ex^ 
hibit manifest, and universal evidences of the 
vicissitudes which it has undergone ; viz. of the 
vast apparent ruin occasioned by its first violent 
disruption and depression : of the presence and 
operation of the marine flfud during the kmg 
interval which succeeded; and, of the actiaa 
and effects of that fluid in its ultimate retreat. 

Within the limits of this General Scheme, 
all speculations must be confined which wc^ild 
aspire to the quality of sowid geology ; yet, vast 
and sublime is the field which , it lays iipeis 
to exercise, the intelligence and experience of 
sober and philosophical mineral^^ and che- 
mistry. Upon this legitimate groun^i those many 
valuable writers, who have unwarily lent their 
science to uphold and prop^giite the vicious 
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doctrine of il chaotic gefi^Mj/, may geologise conclusiov, 
with iiill security; and may there concur to 
promote that true advancement of natural phi- 
losophy, which Newton holds to be insepa<^ 
rable from a proportionate advancement of the 
moral. They may thus at length succeed in 
perfecting a true philosophical geology; which 
nerer can exist, ubkss the principle ^ Newton 
form the foundation, and the relation of Moses, 
the working plan. 

Beyond the limit of this Scheme, is the 
region of shadow and phantasm. What we 
cannot find within it, is not permitted to 
the sphere of our real knowledge. Let us 
not then strive to fill. the inevitable voids in 
that substantial knowledge, by phantasms col- 
lected from the region of shadow ; nor enters 
4ain the pernicious principle, that the presence 
0f jictifm is always more deskable than the 
absence of truth. '^Melius est aljiquid nescine 
^* secure, quam cum periculo discere'' To hm) 
that we cannot know certain things, is, in itsdf, 
positive knM^lei^e, and aknowledge of the mpst 
safe and valuable nature ; and, to abide by that 
cautionary knowledge, is infinitely more condu- 
cive to our advancement in truth, than to ex- 
change it for any quality rf conjecture or spe* 
culation. It is this knowledge, that constitutes 
our great preservative against error; it is, as 

Ff 
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coYhLvston: the embargo hy which fnJ^A^ wduldlprohilrit m 
from pas^ng its frontier, and by that meana.^- 
cure us from the malignant contagion of seep* 
ticism arid infidelity. It, moreover/ maihtaiDS 
^he reason In health, by not suffering the mind to 
waste its vigour in the ' enervating indulgences 
of the imagination. ; ' 

By adhering to the tried and approved 

guidance of the Mosaical gedogy^ and by di- 
recting our view according to .the general indi- 
cation of the Schemewhv^ we have here disiwB 
from it, we- shall presently ^tceivft* a tigid 
Effuse itself over every object of onr ooo- 
^templAtion; whether It pertains to ^t^ physkd 
-system,' or to the moral. • 
' - - : When, -thus prepared, we journey anadrt 
the' sublimities which the face of this globe 
presents to* out admiration ; when, for exaniide, 
'we ascend the upper vulleys, and climb the 
primordial eminences, of the Alps, and ^ervey 
' those awful and magnificent scenes over wbick 
^the ignorance of mere physical scknct his 
so long spread a veil '' of giaominess, of cimdt 
" and thick darkness,'' the fitvourke repair 
and refuge of all the evil, spirits of kifiddity; 
we shall, on opening our Scheme^ iostastly see 
the darkness dispelled; the exposed night- 
birds scared, scattered, and gone; and a bright 
•and serene effulgence invest and sanctify the 
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^laivertel, sdene. What before was all perplexity gonclusiow. 
and confusion, will become ; order and dis- 
:tinct0^as ; uncertainty and anxiety will b^ , 
'.pa^ for ever ; and we shall find ourselves able 
,to read with fluency^ what physical .science 
'4ijbne^ with all its labour and all its industry, 
has not been able even to spell. 

. When we survey those stupendous chains 
of granite summits^ with their mural, sides^ 
whose mtemal su^stmce and tenure are laid 
4>pen to our inspection, we shall behold with 
admiration a part of the^r^t formation o{ this 
l^be ; the mode of which first formation, like 
that of the bone of the Jirst parent, was 
cnation by the immediate act of God. . We 
shf^ guard, ourselves against the contra- 
diction, of reasoning from any. character 
apparent in that texture to a secondary cause; 
j>ecause.we shall be sure^ that no character 
pr appearance in formations by. creation, can 
indicate causes, which did not exist until thoo^ 
formations were produced and perfected. And 
we shall impress ourselves deeply with a sense 
of the^ illogical and absurd quality of all such 
reasoning, that our senses, or our imagination^ 
may not seduce us into the adoption of it. 

; When w;e, contemplate the fractured sides 
or faces of those granite summits; the vast 
^jaastes and blocks severed from th^m, and 
cast %fid rolled in various places ; the small^ 
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iid()A«eLtiro*.fragineats, and even tiie orumMed aiid po«f^ 
^^^*^^ dered gfeins, lying in ttie vasttChasnaft belMr> 
or scattei^ <>Ver* the valleys ifnd adjacctf 
plains; -when -we ^H)b8efVe ti^e- d!^p7ieiimii# tf 
ihose valleya^id-plains, until othc^ Ua^ d 
^riathfuiry primor^i 'emmncw give notioe of 
a continued altematito^<rf* mfiukr relaticms d 
'height BSid depth; ^aidw^b l^e-etteml the 
«am6 chai^ters^ in^ tbougkt^ cMrer tiie uri^jfe 
aurfoce oftbe globe; we shall instantly itf- 
cognise th<^ evidenee b£ that tremeiidous opern^ 
tion, fAe FiBST REv&£UTroK» the murce d 
all the sublimity which the face of thid e^A 
Hiisplays; by which, o;2e' va^ dmsian of ^ 
"globe was suddenly rent -and sunk, to re- 
ceive the congregated waters, leavii^ ody 
diose parts of thit division stationary on their 
^bases, to which we give the "name of primordial 
mountains. We shall reflect, with astoni^- 
tnent, that a work of such ^iirly apparent 
iSisorder and desolation ; 

Crags, knolb, and n^^pid^ qpoftts^^ hoil'd. 
The fn^;ment8 of an earlier iforld — 
Hurl'd by prinutoal earthquake shocks 
And here in random ruin piled ; 

was destined to produce objects of the grandest 
beauty, and to become sources of the suASsmd 
^sentiment to a/vtorerace of^&Muikmd^ and, at 
the same tirne^ to constitute i;ito^ orgitass of a 



aystem» 'by »^*W of; w)u^ ^e. ito#. to be cii^ coiwwn«6. . 
cidated to every pcyt of ^a future ^arti. But, 
we shall regulala our tliougbts of the fnag-- 
nitude of the ruin t^iiis occasioned, by the con* 
$ideration; that the Mghg^ ^ft ih^f^ fractured 
en^nences, so stupend^icis to <liir perception, . 
",are no larger, "with rl^lation tQ the nuuss of 
^* the globe, than the mequjEdities on the rind 
*' of an orange with relation to the bulk of the 
'* fruit ; and that, on a globe whose diameter 
" should he four feet, the loftiest of them would 
*' not acquire an elevation of half a Une\'* 

When, amidst such scenes^ most distant 
from the sea, we discover traces of nnoienl 
volcanic action where no such agency liiu^ been 
exercised for many ages ; we shall remember, 
that vokamc action proves the communication 
x>f the ^ea, at some period^ with the internal 
jires constituent in the globe ; that die hreaeh; 
which first depressed k portiori Hf^eterfeshial 
crusty must have occasioned kn ej:*te/wit;e c(»ii- 
munication of the superincumbent waters with 
those internal ^res; and, that extensive volcanic 
action must have ensued, if not as a principal 
cause of the breach, yet as a necessary con- 
current. So that the estinct volcanos whose 



' D'Auivissov, torn. L p. 59. 
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coKCLUiioH. vestiges ' are apparent in aU parts of thiB 
present earth ; far fr6m betokening to us some 
remote epocha of Chaldaic^ or ps€uA>-g&>ldgtcd 
antiquity, overlooked by the Mosaical record j 
will be hailed by us as perpetual evidences 
of that general reception of the external sea 
into the interior of the globe, which consti- 
tutes the first revolution af the mosaioal 

GEOLOGY \ 



' It 18 oftlj att act of justice, to introdQce bere tbe Vtb- 
timQay of DoLomav, little known amon^ o», Tetyeei 
iag the Canon Ricupbro; who ia repreaenled bj Brt^ 
DONE, in his Tour to Siciljf and MaUa^ as having contested 
the yeracit J of the Mosaical history, upon the grouod of the 
Volcanic phctnomcna of ^tna. ** The Canon RictrPERO, (saji 
^ this distinguished mineralogist,) deserves neither the praises 
'* which have been bestowed upon his science, nor the doebts 
^' which have been raised concerning his orihoduy. He 
'< 4ied without any other afflicuon than that, wVikib was 
^' caused tp him by the work of Mr. Brtpone. He could 
'* not conceive, for what purpose this stranger, to whom he 
'' had rendered services, endeavoured to excite snspicioiis 
M concerning the orthodoxy of his faith. This simpte man, 
i' very religious, and attached to the faith of his forefatkeis, 
'' was far from admitting, as an evidence against the bo<^ 
'* of Genesis, pretended facts which are false ; bat from 
'^ which, even if they had been true^ nothing could have 
^' been concluded* Vegetable earths between beds ef krva, is 
'^ not exist ; and the argillaceotu earths, which are 
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;. What we:h^Ye abseryed of t^e. substance <?9«clu8ion. 
«ttd textare of grahite, vfre shall ex1;eDd to ali 
rocks i which are truly oi ^r'\mtivc /(^motion } 
t\M'M, rocks in which there exists .00 evi^ 
deaee . whatever of the recmnpo&tUm of ^ 
substance :|)rmc724«^ decomposed, but whpse 
grain, displays that perfect uniformity ajn4 
b<moge^i V^hich cannot be. the eflR^t pf any 
known ppwer or operation of what we t^rm 
ngfoifc. Being i:^<i/^ by thQ principles of true 
philosophy, ti^V^rst formations could npt have 
beten produced from a chaos, by any secondary 
ag^Ql^. or knos. of /lo^iire, but that they were 
0mSit€dy in the beginniijg; wiih the properties tohich 
most conduced to the ends to' which they t^ere to 
tf^ve;\we^hall consider the absence of all evi- 
dence of $e^ondary causes as demonstration, 
that, we ai'e 'engaged with a substance whos§ 
modfi qfj^rjftformatiott was J?iyiN£ cheation. 



'* times found between them, may have been disposed there 
" l^ louses*. totuHy jndependeot of the mtiqgihf of JEIdsl^ 
•«< J^tMVnet'in^SHt^h facts that we are to trace the oge of 
** thai volcano ; the deposits of the^ sea which cover its lavsyi^ 
** . are mych more certain proofs of its antiquity,** Menioire 
sur les Isles Ponces, p. 470, 1 . We perceive, in the Mosaical 
geology, that, as primitive volcanic action must have preceded 
all marine deposits, so ail marine deposits must necessarily 
have followed iheprinuHvedisiMrge "of volcanic matter. 
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xatn^mmv^ Here tben, tipoh ttii AtPimB nvmnr; 
ittstead of eur mitid rotidg i^ith c^BBsekfts 
uncertainty and increasing perptei^ty, in spe- 
culative ctmtemtpJatioii of the primeval toIm 
whose WfkA subKmitiei^ sutroimd ns on eyery 
aide ; instead of committing OBtselves ta the 
band guidance of -the min^ geology nader 
katy of it« Proteus forms, ^^prius imperitarum 
^* inagistra quam doetarum^ (^^ula/^ <xt be» 
tt>aying ourselres to the $tratagem$ of any 
mode of infidel sophistry^ we shall i^oae the 
eyes and ears of out imaginatkiik; Bsid, witk 
the ujldisturbed illumihation ' of onr reaaoo; 
we shall pattse and meditate upon ^be e^mlted 
truths which reveal themselves before us. W^a 
shall become perfectly sensible, that if " «» 
^^ feel after the Oreut&r^' of this stupe&dous 
febric, we shall most 6erteinly *^find Him f 
for that, ^' Hfi is not far from pKty mm ^ 
•• us M" The idea of Naltwre, will perisfc fiwa 
the thought in the presence of Him, ^ the 
f' same yesterday, t(hday, and Foa ever/' We 
«liAlt know, that He is stiH surveying Hk own 
glorious work, and pronouncing it to be •« ifery 
^' good r In this presence, we shall ferf' and 
exclaim like the apostle, x^xof i^i^ i/M^ ih 
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-y it is goat far us to be HtRkT And, ifcQHcuawif, 
weJbare fed a deair^, like hiiti^ '^i^ make a tt^trr 
" mmkt^' OF, like the great ji&ieid geologiat, 
^' «9 initf a Tempfe;' we. sbatt dedicate it to 
<f THAI* w^f 8D0M iffAicA vHufrom ewrlasting, be- 
^*. /ore ever 4he e&rth was,. by whkhJbe oe£at 
^' ARTiHC£a fauMded the earth arid tttabUshed 
^* tie heavens r but, we ehsiU rasuredly not 
admit into its ritual the paalter of *^ the chanter 
** of mOwre^' f»r 6in(g^ die ^tave, '^ SsMioe mart 

When, turning from the amazing monu^ 
ments of that Jffv< great reyolMtion, and from 
tibte contemplation of the providence and skill 
which converted them into essential requisites 
for the present earth, we survey the widely 
fixtended plains moulded upon their irregular 
faases^ and view them, in thought, stretched 
in succession over the . entire aurfisu^e of the 
earth; when we observe the irresistible evi- 
dence of the toaterjf agent, which could alone 
)HLve spread them out in their continuity ; when 
we see the* interior soils of those plains crowded 
every where with relics t)f marine organic for- 
medians, and observe similar relics in many 
of the eminences which rise above them ; when 
the fieices of rocks, and all the numberless ac- 
cumulations of their fragments caused by the 
^st revoluticHi, show, by their smooth ex* 
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c»NCLosioK. tenors, and by the l<»s of their angles of 
fracture, a very long and continned state of 
irkurathn in a bed of waters; we .shall be 9en- 
sible, that we are standing in ths bed ef a 
VAST OCEAN, and shall inquire for the :e/&- 
ment which once owned it for its ** place:^ 
We shall plainly recognise the interval of time 
which succeeded to that^r^ brief but turbii* 
lent revolution, and which left the ocean in pos^ 
session of that bed for 1656 years, "to britig 
** forth abundantly after their kind the Ihm^ 
^^ creature that rmoeth^' and^ ** to Jltf tAe /looter^ 
*** of the sea ;" and we shall thus, without any 
difficulty, explain '' the vestiges of thai ancietU 
** and long-continued inundation which mineraUh 
** gists suppose to have preceded that ofNbakJ:^ 
vestiges, which the mineral geology could ntit 
account, for, but to account for which neyer* 
theless, by the rule of its own ignorance, it 
demanded the perversion, if not the coeira^ 
diction, of the M odaical record. • 

We shall distinctly perceive, that theifi/iauicst, 
or deluge of waters, took place ov\yup(m the earth 
which was destroyed, according to the dedwa- 
tion of' the record ; and that the aqueous phe- 
nomena, which we witness around us on every 



' See above, pp. 166, 7. 
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bide, exhibit the immediate consequence of that covicimi^: 
diluvium, in the vacuity of the bed from which 
the waters were tranrfused to overwhelm and 
destroy that former earth. 

The succession of the secondary strata, which- 
we perceive in penetrating deeply into this 
evacuated bed, will demonstrate to us the primi* 
tive operation of the departed sea; when, on 
being first drawn into it, in tiie Fiksf nsvo** 
LUTiON, and rushing impetuously downwards 
irom the encircling boundaries into the new 
profundity, its concentred violence stiired up, 
and dissolved with agitation, all the loose 
or soluble materials of the newly fractured and 
fallen surfhce which it there encountered ; and 
left them, while it regained its own tranquillity, 
to be precipitated and deposited again upon 
its bottom, according to the rule of their 
Respective gravities. 

When we inspect hills or mountains whose 
soils reveal themselves not to be of primi- 
tive formation, by the recomposition of their 
substances, and by the foreign matter which 
they- contain'; whatever be the harness of 
their present texture, or the magnitude^ of 
their bulks, we shall recognise in them the 
action - of the sea, during its established 
occupancy, but more especially, in the strange 
and violent agitations which attended the last 
stages of its retreat; agitations, altering and 
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QnvcftPiwi' increasing in mode aA<} poweF, i|i iffopordon as 
its diminished depth enahl^d it to transmit fbe 
action of its surface with |pr:eater and greater 
intensity to the yielding materials of its bed* 
The rocky hardness which many of those glasses 
have since acquired, will declare to us the mode 
by which their former pla&tic mrture has be- 
come fixed and consolidated As, m the sea- 
sand on tfaet eotot o( Messina, near the gotf 
of Gharybdis ; Mrfaich remains hose ^d incohc^ 
nvc so long as it continues within the sea, 
but, when driven Upon the sko/n, becomes 
cemented and indurated, by means of a cal- 
careous fluid insinuated between its particles, 
into a sand-stone of which ^tf-^tone^ are made ^ 
J80, in the firmest and hardest of these com- 
pound rocks, we shall discern evidence of thdr 
-former softness Bxxd, pliancy, until t;he sscoKp 
REVOLUTION transferred the water from A? 
bed which it had so long occupied, wd left 
those aggerated masses' of its basin to a 
similar process of conglutination, exsiccatkm, 
and induration. 

We shall be aware, that in many cases 
the exsiccation of epormous masses ^giioJIy 
saturated with the water of the d^^Arted aea, 
must have been followed by vast failures and 



' D*Av«vi880Ky torn. i. p. 158 and 38 L 
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settlements ; by which, the flams of those masses covoLimvv 
would be altered frem their first directions in 
various degrees between horizontal and ver* 
tical, determinable principally by the surface 
of the disordered primitive base on which they 
were deposited, and, in the repeated invtances 
of such declinations occurring to our observa^ 
tion, we shall often see combined, the united 
ej^ects a/" the two revolutions. 

Of those two revolutions, and of the inter^ 
vemng period of time, We shall recognise a 
summary, and irreAitable evidence, in that 
species of eo0^)ouiid.rofck, which is vulgarly 
called piunhpuMng stone; composed of con^ 
glutinated fragments ofprindtive rock, and found 
in elevations above the level of the present waters 
^ the globe ^ The substance of the several 
fragments, will exhibit to us the grain and 
tes^ure of the first voehatiov of the rock; 
The actual fracture and separatum of the parts, 
will testify to die first revolution ; ''being 
'o' fragments of ancient rocks, brought togeth^ 
*f by some mechanical agent ; and the re^ 
V ndts, and therefore the indicatidns,^ x>f m 
^' revolution in nature*,"" by which the primi«* 



1 Nouv. Dkt iHitt. Nat. art Poudikous. 
' D'AuBuissoH, torn. ii. p. 205. 
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coNCLUMOK. tive continuous mass was violently broken in 
portions of all sizes, from the largest blocks 
to the minutest sand \ The rounded foma 
of the fragments, will bear witness to. the 

LOKG SUCCEEDING PERIOD, during WJttCb 

they were subjected to incessant trituraUom 
in the sea; by whose continual action their 
amgl^ of fracture were gradually worn dqvm, 
their present surfaces imparted, and tiiemselves 
finally congregated in a mass of marine cement. 
Lastly; the present hardness oi that cement^ 
by which they are now become coDsoUd&ted 
into one compound mass, will attest to ua the 
SECOND REVOLUTION, iu wMch the depdrture 
of the ^a left it, like the sea-sand of the Station 
coast, to the process of exsiccation ; and emr 
powered the chemical principle to act, which 
has: effected that close and firm cohesion which 
we witness. In these, therefore, we shall see 
before our eyes an epitome of the Mosaic record/ 
which cannot be read, otherwise than as we 
here read it. Those several processes must 
have followed each other, and in the ord^r 
of succession .in which they are here arranged ; 
and they thus correspond to the record, as a 
general table of contents. They note, exactly, 
the changes intimated in the record ; and, what 



' See above, p. 292. 
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is very remarkable, they neitlfer note; not conclusion. 
s «will tidmit the introduction of, any other. ^ The 
s last of which, being acknowledged by the 
B mineral geology to be the last general revo^ 
i itaian which has taken place in the earth, we 
t wefed not seek for any later. 

FinttUy; . when we contemplate the .dis- 
r charge of ' the primitive sea to . the south- 
ward of our present continents, and. yiet en- 
•counter the spoils of the southern continents 
^wbich it submerged buried in the most nqrthem 
Tegions of this its primitive bed ; we shall re- 
cognise ^the ordained, and therefore the natural, 
^esyltS of a vast ocean cast against 9, southern 
coast, which presented to it resistances succes- 
^vely receding ; which successive recessions 
caused it, in each succeeding advance, to Jlow 
forxxiard with a violence continually increasing; 
and, consequently, to return with . a propor- 
ti<>nate reaction, loaded with accumulated spoils 
animal and vegetable, into the northern regions 
from which it had proceeded. 

We shall thus . contemplate, compare, and 
reduce into their true order of time, the effects of 
'the tioo revolutions, and of the intermediate period 
i)etween the two. To one or other of these, sub- 
sequently to Jirst formation or creation, wc shall 
refer every revolutionary phenomenon common to 
the earth ; and we shall account it unscientific. 
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coHCLUBioH. unskiliul/ and visioiwrry; to suggest anjf sth^ 
general revolution, besides these wiiich are to 
powerfully and so thoroughly . authenticated* 
We shall be quite sensible, that none preceded 
the first of these ; that none has foUb^ted the Jast; 
and further, that none intervened between the 
two. Where we are absolutely undJi)le to trace 
particular relations between effects and thdbr 
immediate causes, we shall consider ourseWes 
to have reached the boundary of our know- 
ledge; but we shall never consent, much less 
shall we attempt, to explore beyond that bouor 
dary under the illusory and desperate guidance 
of anti^Mosaical theory and hj/pothems. ^^ ^m- 
" ranee, " said De Luc, " often differs froto what h 
*^ called knowledge, only by a iw degree tfferr^r. 
^* It ought to be inculcated upon all men, that, 
** next to the positive knowledge of things 
** which mdj/ be known, the most important science 
" is to know how to be ignorant. — * Idont hmo,* 
'* ought to be a frequeiit answer of idL (eacSlers 
*^ to their pupils, to accustbm than, to make 
** the same answer, without feeling oshamedK^ 
A golden maxim! but, which it behoves the 
teacher to practise, as well as to inculcate. The 
French have a rude truth in proverbial saying : 



* LeU. iurrHistoire it h Tim, torn. L p. 288. 
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'' On f trait un gr^s volum d$ taut^ ce que vims coufiLxwoir; 
'* ne savez pas J' Shakspeare speaks to the same '^^'^^"'^ 
poiat, bu^ with more dignity^ when he says ; 

There are more tkmgs in hesTen and earUi, Horelio, 
Thhn vte dreamt ff in jf our pkUo$opkf I 

This i» a truth, which beaiii? with its full 
£orce upon every one of us; and certdinly, not 
leant upon the mineral geology* 

It was doubtless through inadrertency, th^t ^ 
recent able and ingenious critic sufiered himself 
to be drawn into the following remark. ♦* From 
f * architecture, the earth derives its rmtnU phy^ 
'^ aiognomy. Inmiinatc nature forms no part of 
^' human nftture ; it ia only wheb wd behold 
'' ibe^^oduciiqne qf tnen, that we connect Jiff 
^^ with the human kind. The naked spires qf 
'' primitive granite, bsing themselveis in th« 
f iclonds, the course of the rwer, the etratifi* 
*^ cation cf the soil, relate the revotutiom qf 
^' the gMte during successive ages* Tt^ 
** mendous convulsions are indicated by thes^ 
*^ tokens ; but, the accuknts of inert matter dxe, 
^^ ptfhapst of less immediate interest, and cerr 
V tainigf qf less immotSate importance to us, thai 
?* the eveibts which rsjsed ihtobf^h m^iht 
** pyramid, the tempie and the tower, the basiiic 
^* and the haU. These are the memorials of 
« human civilifiation ; maiking the progress of 

6 o 
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coircLUBioir,' '^ the mind/ attesting Aian's /xnc^erj las-virtuci; 
\' and hiscrwwe^V*. 

I must frankly confess, .that my judgment 
reverses the whole of this reasoning. But then 
it is, from denying all the premises : that the 
spires of primitive granite^ the courses of rivers, 
and the stratification of the soil, can only be 
contemplated as inert matter; that there ii^ 
nothing moral, in these features of the eartk'i 
physiognomy; that the revolutions of the globe, 
hB,re been mere accidents of matter; and tbere^ 
fore, that they are certainly of inferior tnqporf^ 
once to us. JProm denying all these premises; 
I am obliged to assert; that those human monu^ 
mentSi the obelisk and the pyramid, the temj^ 
and the tower, the basiUe and the haM, wiffi 
all their venerable honours of decay, yamdt 
from importance and from thought, in com- 
parison with the Divine monuments presented; 
for the highest moral contemplation, in the sfirti 
of granite and the courses' of rivers, surveyed 
by the light of the Mosakal geology. 

The former of those monuments^ tell ua onI]f 
of that which is gone by for ever, and from vHik^ 
therefore^ our being can never derive a positive, 
Teal, and permanent interest; whereas the 
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hOer^ in leading the thoughts by an indissoluble xxmcxAjuon. 
jcimn from what " kw,"* and what " is,"" to 
that, idiich " w to come,'* gives for^hought of 
an interest, most positive, most real» and most 
pennanent. The Mosaical gec^ogy, by putting 
us familiarly in possession of convulsions and 
jevolutions whkh have actually taken place, 
capacitates us to adapt our forward view 
Jto that revolution whkh still impends, and which 
will .uUimatehf and certainly take effect. And, 
while it acquaints us, that the earth whijcb 
then was being overflowed with water perished, 
and, '^ that there shall be no more a flood to 
destroy the earth T it brings our. mind into an 
ability to apprehend the reality of that asr 
anrance of the oracle which pronounces, in 
^exposition of the Ifitter sentence, '' the earth 
f* which, NOW IS, is reserved for jfire :" of the 
tjnstence and presence of which element,^ b:a a 
jconiitituent. principle in our globe, we possess 
evidence as sensible, its constant, and as unir 
yersal, as that whicb the^r^^ raqe of mwkind 
possessed of the surrounding watery element, 
whose agency was foreshown to them, by theT 
same oracle, as the instrumental meaM of the 
destructioa of thw^ earth. With this consider- 
ation, therefoire, the thoughts naturally travel 
forward, in contemplation of another earth, 
pronuiied.^y^«^.9ame oracjt to sqtjceed to 
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mmnmim. fJUs } noC fig u rative or «11^H(»1| b«t ted 
actual, thdo^ of a veiy diffi^re^ nKtnte 
tk4 pTdfieht ; in which, though ^' mMs * 
IfHil indeed be admitted, '' mim's crtmei'^ wiH 
Ibr ever be excluded *. 

This is a subject of contemplatunL %^ 
qualified td reguUtte and acQust our niilitiiilu, 
both of thti ihimr^l fMi^, vfhkk so petvrerAfiy 
ilttracts and engages the eneigiw bf thediMnl 
ge(^ogy, and of the fyranid and bn^c^ Oe 
bbeUsk a)id ttnjoer^ wfai6h are ^i T Mtia y tD dMiay 
upon its Korftice. It mutt tend, to \»Sk our 
inkeditatibns ftY>m too earnest afi ^bdadntSon of 
tills xMrjcA^r^this fMteriai fAbrit, to a^ue diuh 
templation of liie Kofr/Roimof, the etthml mi 
»imigktff Artificer*; whose ulto^or pnapawi 
wMi Inspect to ITS, are not conflaei to a 
Structure, of/eU^^path, mca, Md fusrtz. Urns, 
the Mosaical geologjr not only direieia oar tiew 
^bdckwdrd in time/ to the ^Hgin of tba gfobc^ 

butit prompts us to lOok^ dfAa trf^ntm lAu 4lr%vtii — 

not merely back, to the past, hvA Jifrwmrd dn^ 
to Ihe/ttffire, the latter of whieh is, 
tib objedt not Tess worthy et fhUattdfikk^ 
temphttion than Vtktfbhnef's iince theyimttr> wt 
never 6m witne^, but the latter^ we Irinirnrrfint^ 
^hMioim^. AndthasiVwiftbeftmiid^tiMftliM 
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I tilufh derives a ht j^blimer, asd 'moi^e pro* covcuistoiir. 

I ibundly Mtoiped m&Ml ^y^nomy^ ftom its 

t ftitures of '' inanimate ndture,'" its '* i^ritei ^>ft 

J " i>f prifniiit>e granite,'' aad its awfiil ** tol^m 

^ ofconvuUums and r^Uaimsr than it can 

I possibly derive Arom all the united works which 

** maris power and his crimei' have heea abk 

to achieve in afrhi^ffoiure, from the JSrst pyrMiid 

taised in l^i^, doWti to the ei9&m» in th^ 

ThxceVendim. 

'^ During a long time," observes M. Ouvier, 
*^ two events otepochas only, the creatioit and 
M tile DELUDE, vrare admitted as comj^bend^ 
*^ ing the changes which have occurred upon 
^' the gtobe; and all the efforts t>f geologists 
^' were directed to accomit for the present 
^< acteal sta«e of ^ the earth, by arbUrmUji 
** ascritmig to it a certain pritnitive state, aftar^ 
^ ^mnAfk changed ^td tnod^ed by the delugeK" 

'^ At thatperiodi' observes M. D'Atibms$on, 
«« when all scientific questions were sul»mtted 
'^ to the rule xX^mhgyy those fhcts, as manifest 
^^ as they were remudtable, (of ammal and 
^* vegetable mbstdnces found in the midst of 
*^ mneral masses,) were ascribed to an umversai 
^ ^kkige ; and it was long disputed^ how it 
" could have effected them*/* 
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coKCLntioK. . Ib^leave,mteniaiiathigthk4i0qHisU^ 
tell those two great Bjod valuable naturabsts, with 
all the respect wMch is personally due to them^ 
aud which I siucerely. entertain towards them 
]i>oth; that^ until they shall *' Mk/or the oli> 
*' PATHS, m^ walk therein S" until they shall m^ * 
plify their systems^ and reduce their V vmrnamim 
^^ revolutions'' to the/' ttvo events or epechM 
f* a;i^, the six days .of creatiov and tbe 
" DELUGE," they will never ''fatd re^"" for 
]their science of mineral geolegy. The difficultiea 
mrhich have attended, and the eiton ^cbich 
have followed^ inquiries concerning the /mmi 
pluenomena of the earth, are in no maaDer 
chargeable upon theology^ considered in itself; 
but have resulted from two separate caosesi. 
un^kilfulness of theobfgist^ ia physics, and mt* 
skilfulqiess of physical philqs^hers in ths^logy^ ' 
l^hen I thus use the yrot^ theohgy^ I de^oo 
pnly in coirfonjaity to the writer last quoted;^fe^, 
the question does not relate to theology gcne^ 
raUy, but, to that part of it alone which respects 
the; sacred history in particulv. I should theie^ 
fore haye said with more propriety, that 
those errors have resulted from unskilfirfneaa of 
theologists in physics, and of physical pfaik>f 
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sqihers ia the Mcred hktwy. The question at cowctiystow; 
]BSue> is ^compound question; it is both physical 
and historical; for> it seeks the historical truth 
^i K physical fact^ It is therefore indispensably 
itecessary to understand, both the physical f 04^ 
which is to be accounted for, and the history 
which undertakes to account for it ; before we can 
be duly prepared to assert ot to deny the con- 
cord of the history with the fact. Theologians, 
formerly ,were not accurately skilled in physics ; 
and physical philosophers were very imperfectly 
instructed in the history, that is, in the original 
dgcument; and from thence resulted, great and 
irrec<»icilable discordancies between them. 
But, many thedk>gians, at the present day, 
apply their minds to physics with the same 
ardour as physical professors ; and, if the latter 
would apply their minds, with the same dHi* 
gence and industry, to scrutinize and under- 
stand the sacred history, the result would pro- 
bably be, an union of opinions in both, and an 
fUK^ription otall the general revolutionary phsB- 
homeua of the earth to those two events only, the 
CREATION and the deluge; that is, to the two 
frvobdions effected in those two great periods, 
inclusive of the time intervening between the two : 
as, I think, has been not unsuccessfully shown 
in. the preceding discussion. 
, .And: here 1 must iVeely acknowledge, that if 
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poKcu^Qv. physical acif nee .has ofteii betmyed a pnci« 
pitate and irreverent temper, in rejecting tbe 
eau9es assigned from the record, by theol(^;icid 
learning, ibr the mineral phaanomeoa of the 
globe; theological letoaingv on the o Aer haad, 
haa not been sufficiently accnmte, in the expo^ 
^ition of tibbe record which it has pieaaited to 
physical science for its acceptance. It has 
propounded only one unireiBal involution of the 
globe, inadequate to all the effects whidi art 
so manifestly experienced ; whereas we hare 
seen, that th$ HEtioain reaUy, and »Mt dia^r 
tinctly, points put to as Aew revohitioiuL Bat» 
those ttpo su^iently indicate the ammi of all 
the revolutionary pha^nomena, far which Mt 
revolution was insi^cie?a, add for which imiv 
than two are imriec^asary. And thecefinre» it is 
for the mineral g^c^ogy now to return fipona the 
theoretics^ excursions into which the kMnf* 
ficiency of that one revolution had drives iti 
and to cwform and adaift its science to ao 
authoritative a document^ after that its coii» 
teaits havQ been thoroiigUy investigated, and 
accurately , ascertained. 

I do not include, in thisxematk^ its cAooiic rt* 
volutions^ devised for the sole purpose of mamtaia** 
ing a chemiciol mode of mimr^ first, formaiiom^ 
and which pertain .to the famftr parts of this 
inquiry ; all the$e, .like " p^gMs> and hjfdrms. 
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" and chimeras dire^^ and all other spawnings of coNCLusion. 
a misordered fancy, are to be at once extln-^ 
guished upon another account ; their intolerable 
offence to genuine reason^ sound philosophy, and 
true religion. So long as the mineral geology* 
shall continue to rest its science upon such 
phantasmata, it will be as remote from the 
real truth of things as '* the chanter 0/ Nature ;'* 
who likewise taught, ^. 

The Various molecules of Nature's frame, 
Of air, of earth, of sea, of liquid flame ; 
How, ag;gregated wide in space, they all 
Grew from those elements to this fair ball ; 
How, the moist soil condensing by degrees, 
Press*d from the hardening mass the exuded seas. 
Till Earth at lengUi Her perifectybrm assumed*. 

<f ., ' 

If it be asked, to which particular forrri 
of the mineral geology I direct this^. remark ? 
I answer, to every form. Certainly, there 
is none which is better entitled to it than 
the Pr(dog(ea*, or geological hypothesis, of the 
celebrated Leibnitz ; the great rival, and an- 
tagonist, of our own superior Newton, whose 
characteristic principle virz&, "hypotheses noit 



' ViRO- Eel. vi. 31. 
' Acta Erud. Lips, Jan. 1693. p. 40. 
H H 
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CONCLUSION. '* FINGO-t-I FRAWE NQ HYPOTHESES^." "/ 

*' Believe, (professes that bold and feariess 
'* speculator,) that our globe was at one pe- 
M riod in a state similar to that of a darn- 
" iftg mountain : the roch, which are as it 
*1 were the bones of the earth -^les ossemens de la 
** terre — ]ivere the sconce^ or vitrifications of that 
*^ ancient confusion; the sand, is nothing but the 
" glass of that vitrification pulverized by motion ; 
" the water of the sea, is a sort of oleum par 
** deUquium, caused by cooling after calcinatioo. 
•** Here, then, are three materials wide\y ex- 
" tended over the surface of our globe, namely, 
"the sed, the rocks, and the sand, explained 
*' naturally enough by firi: ; and which it would 
" not be 'easy to account for by any other h ypo- 
" THESIS. This water, at one period covered 
" all the globe, and caused in it many changes 
" even bjBfore the deluge of Noah*/' 

In this portentous formulary of hypoikeiical 
faiths we can have no difficulty to perceive, that 
the sublimest intelligence, when it forces a pro- 
gress beyond the guidance of reason and evi- 
dence, and is determined to travel forward 
under the conduct of fancy and speculation 



* Schol. Gen. Pr. Math. iii. injin. 
' Leibnitzii Opera, torn. vi. p. 213. 
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^ghne, passes into a lunar sphere ; and t\x^ quint- conclusion, 
essence of ingenuity which it therein concocts, 
is indeed found, on cooling y to be a produqtion 
per deliquium — sc. ** sanitatis ac mentis'' The 
MODE of the Jifst formations of the mineral 
substayices composing this globe, is a matter cf 
fact which lies as far beyond the scrutiny of 
any mineral geology, whether by scientific 
inspection or chetnical analysis, whether by the 
method of water or the method of fire, as the 
mode of the first formation of the bones of Adam, 
or of the wood of the trees of Paradise ; and it is 
not theology that pronounces this, but, ** sound 
'* physics, exact logic, and the philosophy of 
** Bacon and Newton.'' 

We are told that Archimedes affirmed, 
that he could raise the globe of this earth 
by the powers of mechanism, if he could 
only find a place on which to fix the fulcrum 
of his lever; but, as he knew that he could 
not find such a place, he did not give himself the 
trouble to seek for it. The chaotic gkogony, 
in its attempt to determine the mode of first 
formations by secondary causes, resembles 
Archimedes and his school, not merely seek- 
ing for the place, but cofi/ident that they had 
found it, and busily engaged in the operation of 
elevation; and the contradictory hypotheses of 
that geogony, resemble the disputes which in 
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ooircLHuoK. that case might very probably arise, concerning 
Aejittest point of the place for fixing ihe/ulcrum. 
I here close this Conq>arative Estimate of the 
two gtddes, which offer themselves to conduct 
us to a secure knowledge of the history of our 
globe, with respect to the modes of its first 
formations^ and of its subsequent changes. It 
only now remains for us, to determine our 
selection between the two; and to decide, whether 
we will choose the minebal geology, with 
its nature and time, its chaos and chetm^ry; 
or, whether we will unite with Bacon and 
Newton in adhering firmly to the Mosaical 
Geology, founded, altogether and exclusively, 
upon the creative wisdom, the creative 
POWER, and the creative fiat, of Almighty 
God! 



the end. 
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